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Abstract
The Carl D. Perkins Act of 1984 provides significant 
financial support for the enhancement and expansion of 
secondary and post-secondary vocational education programs in 
the United States. Individual states are required to develop 
a State Plan for the use of Carl D. Perkins vocational funds. 
The formulation of this State Plan requires the development of 
Local Plans on the part of local education agencies who wish 
to participate in this program. These Local Plans are then 
compiled to form the State Plan which then is presented to the 
Department of Education for review. The annual Local Plan 
development process is complex and the possibilities for 
errors in the formulation of the plan are always present.
Expert Systems are specialized computer programs which 
provide a means for the storage and retrieval of knowledge. 
These systems have been developed to perform a variety of 
different tasks in business and industry. Expert Systems 
contain a Knowledge Base, Inference Engine, and User 
Interface. The Knowledge Base contains the knowledge relative 
to the particular area of application. The Inference Engine 
provide a means of access to this information, and the User
Interface provides a method of two-way communication between 
the suer and the Expert System.
Expert System Shell programs are used to develop Expert 
Systems by individuals who may lack a background in computer 
programming. 1st Class Fusion is such a program, and was used 
in this study to develop a prototype Expert System to assist 
local vocational educators in the development of the Local 
Plan for the Application of Carl D. Perkins Funds. The 
program is divided into two parts, the Legislative Advisor and 
Local Plan Advisor. The Legislative Advisor is designed to 
access information by Title and subtopic within the Carl D. 
Perkins Act. The Local Plan Advisor contains the procedural 
guidelines for the development of the Local Plan, as well as 
a section to assist in the calculation of demographic and 
financial data associated with the Local Plan.
CHAPTER I 
Introduction
The promise of computers that mimic human reasoning 
processes for many years resided only in the minds and 
imagination of science fiction writers such as Isaac Asimov, 
Arthur C. Clark, and Robert A. Heinlein. During the past 
twenty years computer scientists have been pursuing this dream 
with varying degrees of success under the broad research area 
known as Artificial Intelligence. One promising field of 
study within Artificial Intelligence is concerned with the 
development of Knowledge Based Expert Systems. These systems 
provide a means of storing information electronically in a 
data base; and a method for individuals to retrieve this 
information. Expert Systems provide a unique system of
information retrieval which requires a two-way mode of
communication between the user and computer. Likewise, expert 
systems offer the means to make the wisdom of experts more 
readily available for application to relevant issues.
Statement of the Problem 
The Carl D. Perkins Vocational Act of 1984 provides 
significant financial support for the enhancement and
expansion of secondary and post-secondary vocational education 
programs in the United States. Two major administrative 
components of this Act are the establishment of a State Board 
for Vocational Education and a State Plan for the use of Carl 
D. Perkins vocational funds. States desiring to receive
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federal funds for vocational education must establish a State 
Board for vocational education. This state agency functions 
as the sole agent responsible for the administration of 
vocational education programs within the state. The State 
Plan contains a description of the planned uses of Carl D. 
Perkins funds by an individual state over a two to three-year 
period of time. Local educational agencies that desire to 
receive assistance under this Act are required by law to 
submit an application to the State Board. This application is 
known as the Local Plan for vocational education.
The policies and procedures governing the Local Plan 
Applications are established by the State Board for Vocational 
Education. The development of the Local Plan involves the 
gathering of demographic, statistical, and financial data. 
Rapid changes in policies and procedures at the federal and 
state level add to the complexity of local plan development; 
this process makes keeping abreast of the changes in state and 
federal policy a very difficult task for local educational 
agencies. Changes in the level of state and federal matching 
funds, amendments to the Act itself, state and local 
interpretation of the Act, or changes in the application 
procedure have a great impact on the development of the Local 
Plan.
Thus, information on any procedural changes must traverse 
the organizational communication network from the federal,
state, and local level; which can be a long process fraught 
with the potential for errors.
Since most local education agencies and vocational 
educators have access to personal computers, a software 
package that would assist local vocational educators in the 
development of the Local Plan Application would potentially be 
of significant value. At the present time no such software is 
available to assist vocational educators in accomplishing this 
task.
Purpose
The purpose of this research is the development of a 
prototype Knowledge Based Expert System computer program to 
assist local vocational educators in the annual development of 
a local plan for vocational education funds.
Expert Systems store information in a computer database 
called a Knowledge Base. The Knowledge Base must contain 
information pertinent to the subject for which it has been 
designed; in this case the Knowledge Base must contain 
pertinent information or data concerning the rules and 
regulations associated with the development of the Local Plan. 
This information may be in the form of textual or numerical 
data. The Knowledge Base should incorporate the most up-to- 
date and accurate information concerning the policies and 
procedures associated with the development of the Local Plan. 
The Expert System software itself should also provide a means
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for making any modifications that may be needed in the 
Knowledge Base.
Expert Systems are not designed to function as a human 
being. These systems do not possess the creativity, insight, 
experience, or intelligence of human beings. However, such a 
system can serve as a viable source of information for use by 
a client; and can assist local educational agencies in the 
development of financial and procedural information associated 
with the Local Plan. In other applications, commercially 
developed Expert Systems have proven a cost-effective 
complement to human experts.
Objectives
The development of an annual Local Plan Application for 
Carl Perkins funds is a time consuming task due to the large 
amount of data that must be compiled and assimilated into the 
Local Plan. An Expert System to assist vocational educators 
in the preparation of the Local Plan Application for 
Vocational Education Funds must embody the following 
characteristics:
1. The ability to assist in the identification of the 
policies and procedures that must be followed in 
order to complete the Louisiana Local Plan 
Application for Carl Perkins funds. This includes 
required demographic, statistical, financial, and 
instructional information and data.
2. Must exhibit an ability to organize pertinent 
information and data into a form which would be 
compatible for use in a rule-based Expert System.
3. An interface that is as "user friendly" possible, so
as to maximize its use by a wide variety of targeted 
individuals, regardless of their level of computer 
literacy.
4. The expert system must be designed so that the
Knowledge Base may be modified to reflect future 
changes that may occur in the Carl Perkins Act
itself, or modifications to the Local Plan for the
Application of Vocational Education Funds.
Significance of the Study
Vocational education has long sought to assist
individuals in gaining an understanding of technology and its 
impact on their daily lives. The application of a new and 
innovative technology to a complex administrative procedure 
specific to the profession is a logical extension of this 
objective. A thorough review of the related literature 
revealed no current applications of this or similar systems 
within the context of vocational education.
In Louisiana, queries related to the development of the 
Local Plan are handled by the State Department of Education's 
Research Coordinating Unit of the Division of Vocational 
Education. The nature of the questions posed to supervisory 
personnel may be considered to be procedural or
interpretative. The development of a Knowledge Based Expert 
System to assist vocational educators in the development of 
Local Plans could provide maximum assistance concerning 
questions of a procedural nature. However, there are times 
when the advice of state or federal experts will be needed 
regarding interpretations of state or federal guidelines 
concerning the implementation of the Carl Perkins Act. The 
successful development of an Expert System to meet the 
objectives outlined above should decrease the workload of 
state supervisors, as well as provide a measure of 
independence on the part of local vocational educators in the 
application process.
Finally, this project could also serve as a focal point 
for additional research into other possible applications of 
this technology within other areas of vocational education.
Definition of Terms
The terminology associated with Expert Systems technology 
tends to be technical in nature. The following is a list of 
operational definitions, acronyms, and terms which will be 
used in this document.
Artificial Intelligence - a subsection of computer science 
concerned with developing programs that in some way imitate 
human thought processes.
Backward Chaining - inferencing from a conclusion (or goal) to 
determine the reasoning behind the particular conclusion.
Computer Aided Instruction - a branch of Artificial 
Intelligence concerning the development of computer assisted 
learning software and the use of computers in instruction.
Control rules - rules governing the sequence of inference by 
giving the system special instructions.
Cognitive style - the manner in which an individual perceives 
data and formulates knowledge from the collected data.
Domain Expert - a human expert, recognized as such, who 
provides know-how to the system in a narrow area of 
specialization.
Decision Support System (DSS) - a computer system designed to 
provide information deemed relevant to the making of a 
decision. DSS provides support to the decision maker but does 
not replace him.
Expert System - a computer program that uses expert knowledge 
to reach a level of performance akin to that achievable by 
highly skilled experts. The knowledge is presented
symbolically rather than numerically. The system is designed 
to address complex problems and to explain its reasoning 
processes.
Forward Chaining - inferencing from facts to a conclusion(s) 
supported by the facts.
Heuristics - "rules of thumb" that are used by individuals 
(experts) to solve problems.
Inference Engine - the inference engine processes the domain 
knowledge included in the system to reach new conclusions. 
The Inference Engine is created by special software in a 
computer.
Inferencing - forming logical conclusions from given facts or 
premises.
Knowledge Base - the part of an Expert System which contains 
the rule database.
Knowledge Based System - (see Expert System)
Knowledge Engineer - an individual experienced in the use of 
Expert Systems and the construction of knowledge bases.
Shell - a commercially available Expert System design tool 
which includes the inference engine from a previously designed 
Expert System.
User Interface - the means in which the user and Expert System 
communicate or interact with each other.
CHAPTER II 
Review of Literature 
Introduction
This chapter is divided into four sections of related 
literature to provide an overview of the research literature 
pertaining to Expert Systems. The first section of this 
chapter provides a historical overview of the development of 
Artificial Intelligence and Expert Systems. The second 
section provides a review and explanation of the elements 
which make up an Expert System, followed by a short definition 
of an Expert System shell program illustrating its 
applications. The third section is a discussion of existing 
commercial Expert Systems and their applications in General 
and Vocational education. The fourth section includes a 
description of the Carl D. Perkins Act of 1984.
History of Expert System Technology
The development of Artificial Intelligence (AI) can be 
traced to the Middle Ages. During the 1700's skilled artisans 
developed clocks, toys, and amusements that attempted to mimic 
human actions in order to entertain their patrons. During the 
twentieth century Artificial Intelligence evolved into an area 
of scientific interest.
According to Shurkin (1983) Artificial Intelligence 
formally began as a science in 1956 at Dartmouth College. 
Marvin Minsky, John McCarthy, Nathaniel Rochester, and Claude 
Shannon met to discuss ways of simulating human thought with
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computers. As a result of the meeting the term "Artificial 
Intelligence" began to be used by computer scientists in 
reference to the development of human reasoning 
characteristics in computers. The scientists also unveiled the 
first Expert System during this meeting. The computer program 
was called Logic Theorist, and was written by Newell, Simon, 
and Shaw. Logic Theorist was developed to prove mathematical 
theorems proposed by Alfred North Whitehead and Bertrand 
Russell in their work, Principa Mathematica. In one 
particular case the expert system provided a better proof than 
human mathematicians. Ironically, when the scientists tried 
to publish their accomplishment, no journal wanted to accept 
a machine generated mathematical proof.
The term Artificial Intelligence is used in the 
literature to describe computer programs which attempt to 
imitate human reasoning processes. According to Jackson 
(1986) the goal of Artificial Intelligence research is to: (1) 
program computers to perform human tasks and (2) the 
simulation of human behavior and mental processes.
Artificial Intelligence research is multidisciplinary in 
nature. Research and development programs have drawn heavily 
on work done by psychologists who have studied the brain and 
human thought processes. Work related to logic systems has 
been gathered from such diverse areas as mathematics, 
philosophy, and computer science. The field of education has 
also made significant contributions to Artificial Intelligence
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research in areas related to the theory and mechanics of human 
learning.
Expert Systems research is a subset of Artificial 
Intelligence that is primarily concerned with the storage and 
retrieval of knowledge, not the development of machine 
cognition. In an attempt to define Expert Systems, Juell and 
Wasson (1988) explain that these systems "... provide a way to 
codify knowledge relevant to a particular domain into a 
computer format in such a way that a user may utilize the 
information in the absence of the human expert who originally 
provided the information for the Knowledge Base." (p. 19)
Expert Systems have been designed to perform a variety of 
different tasks. Beerel (1987) has developed a classification 
system for Expert Systems to categorize the various types of 
applications oi these systems as shown in Table 1.
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Table 1
Beerel*s Classification of Expert Systems
TYPE PURPOSE
Interpretative To infer situation
descriptions from data.
Diagnostic To analyze system performance
so as to highlight malfunctions 
of people, systems, or 
organizational performance.
Design To design objects given
certain constraints.
Planning To propose courses of action
under different scenarios.
Monitoring To compare and evaluate actual
observation against a plan.
Education/Training To provide and transfer
knowledge to students in an 
appropriate fashion.
Control To diagnose, debug, repair,
and monitor system behaviors.
(Beerel 1987, p. 33)
The use of Expert Systems in the field of education has 
been primarily in Computer Assisted Instruction (CAI). Other 
recorded applications have been Diagnostic in nature. 
Hofmeister and Ferrara (1986) developed an Expert System 
called "CLAS.LD". The program was used to provide a second 
opinion concerning the accuracy of the classification of 
learning disabled children.
According to Siegel (1986) an Expert System has five 
major characteristics: a knowledge base, separate reasoning
capability, system-client communication, uncertainty, and 
explanation. The Knowledge Base constitutes a major portion 
of the Expert System, since it contains the accumulated expert 
knowledge of the topic at hand. This knowledge is then 
written into a series of IF-THEN rule statements which will be 
used to draw conditions or conclusions from the Knowledge 
Base. An "Inference Engine" is used as a means of attaining 
a separate reasoning capability. The "Inference Engine" is a 
special type of software and is a major component of the 
Expert System program. Basically, the "Inference Engine" uses 
the rules to infer from either a general to specific 
conclusion, or vise versa.
In order to obtain the maximum utilization of Expert 
System technology, there must be a system of two-way 
communication (User Interface) between the user and the 
system. This can be accomplished in a variety of ways, the 
most common being a series of questions posed by the Expert 
System and then answered by the individual user. Since there 
are very few absolutes in the real world, Expert Systems will 
only be as good as the data that makes up the Knowledge Base. 
Most systems are designed to be flexible, so as to allow any 
modifications that may be necessary to the Knowledge Base. 
Finally, the system should be able to graphically display to 
the client the line of reasoning the Expert System used to 
reach a specific conclusion.
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Kriz (± 987), in his explanation of Expert Systems, 
describes the following features that should be included in 
the design of these systems. First, the Expert System should 
provide the user, upon their request, an explanation of its 
behavior. Secondly, the system should utilize a user-friendly 
dialogue that takes into account the level of computer 
literacy on the part of the user and the system's area of 
application . Next, it should utilize an application-oriented 
programming language and the ability for modification to the 
Knowledge Base whenever it becomes necessary to do so.
Expert System designers must be cognizant of the user of 
the system, the Knowledge Base, and the programming language 
to be used by the system. Kritz (1987) indicates that a 
thorough understanding of these three elements is essential in 
order to design a Expert System; thus satisfying the needs of 
a particular client and insuring the efficent function of the 
system.
Expert System Components 
The major parts of an Expert System are a Knowledge Base, 
User Interface, and the Inference Engine. The following 
section will provide the reader with more indepth explanation 
of these three components.
The Knowledge Base
Silverman (1987) states that the Knowledge Base of an 
Expert System consists of facts and heuristics. Facts are 
bits of information that are commonly shared, publicly
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available, and generally agreed upon by experts in the field.
Heuristics, on the other hand, are rules of good judgement
that are characteristic to experts in the field. Another
definition of heuristics is private knowledge on the part of
experts that has not found its way into the public domain.
This knowledge consists of "rules of thumb" which enable
experts to make educated guesses whenever necessary. (Hayes-
Roth, Waterman, and Lenat, 1983)
How then may one develop a Knowledge Base based on
heuristics? According to Duce and Ringland (1988) this task
may be accomplished by the use of Logic, Semantic Networks,
Frames, and Rule Based Systems. The use of mathematical logic
and its symbols are used by many Expert Systems that make use
of a symbolic programming language. The Knowledge Base is
arranged into a series of IF-AND statements. These statements
are preceded by a condition which will be true given the IF-
AND statement which follows it. For example:
You may write personal checks 
IF you have a checking account 
AND have money in a checking account 
AND have checks
The condition statement will not be true if any of the 
criterion of the IF-AND statements is not met. Rule based 
systems are closely related to the Logic method, but the 
knowledge is represented by a series of IF-THEN rules. In 
using this method of knowledge representation, an example the 
would be structured in the following way:
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IF you have a checking account 
AND have money in a checking account 
AND have checks
THEN You may write personal checks 
If the conditions of the IF/AND antecedents are met, then the 
consequent or THEN statement is then executed by the Expert 
System.
Semantic Networks attempt to describe the concepts behind 
words and the way in which these meanings interact. The terms 
nodes and links are used to describe the Knowledge Base of 
such a system. The nodes in a semantic network describe 
concepts or meanings (e.g. University, LSU), while links 
describe relationships. The most common link used in semantic 
networks is the IS-A link. A simple semantic network could be 
LSU IS-A University. Frames are used to make particular 
distinctions within the Knowledge Base. Frames could describe 
universities as sea grant, land grant, public, or private. 
The frames provide more specific descriptions of universities. 
Using the previous example of LSU, it meets some of the 
criterion specified by the frames. Therefore, more specific 
information is available to accurately describe LSU, since it 
is a sea grant, land grant, and public institution of higher 
learning.
Once the Knowledge Base has been compiled into one of the 
four knowledge representation methods, one is now ready to 
search the Knowledge Base for answers to particular questions.
A number of approaches to knowledge acquisition may be 
utilized in the development of the Knowledge Base. Parsaye
and Chingnell (1988) offer three ways in which this task may 
be accomplished: (1) Interviewing; (2) Learning by
Interaction: and (3) Learning by Induction. The interview 
process has been the most prevalent method of knowledge 
acquisition. In this process a Knowledge Engineer and expert 
work together in the development of the Knowledge Base. The 
Knowledge Engineer's role in the process is to integrate the 
information supplied by the expert into a form which can be 
utilized by the Expert System. In many cases the expert will 
have had little or no exposure to the capabilities of Expert 
Systems; and thus, could not develop the Knowledge Base 
without assistance. The Knowledge Engineer must have a 
thorough knowledge of the particular Expert System software 
and its capabilities; as well as, some knowledge of the 
heuristics of the Knowledge Base. These responsibilities 
emphasize the critical role of the Knowledge Engineer in the 
Expert System development process.
On the other hand, Parsaye and Chingnell contend that the 
development of user-friendly Expert Systems has increased the 
usage of the "learning by interaction" approach. In this 
method, the role of the Knowledge Engineer is diminished to a 
great extent or completely eliminated. The expert interacts 
with the User Interface of the system to achieve the desired 
results.
The "learning by induction" method eliminates both 
parties and is done by the Expert System itself. Induction on
the basis of specified characteristics and/or attributes may 
be conducted on large amounts of raw data to provide 
generalizations for utilization by the user.
Once the Knowledge Base is completed it should be 
evaluated to assess its accuracy. Graham and Jones (1988) 
offer the following dimensions in which knowledge should be 
evaluated as shown in Table 2.
Table 2.
Dimensions of Knowledge Base Evaluation
Scope What does the knowledge cover?
Granularity How detailed is the knowledge?
Uncertainty To what degree is the knowledge
factual?
Completeness Is the knowledge complete?
Consistency Are the results consistent?
Modality Do we need this knowledge?
(Graham and Jones, 1988, p. 22-23)
In order to develop a sufficient Knowledge Base for an 
Expert System these six dimensions of knowledge must be 
considered by the developer. The elements of scope and 
granularity are essential in order to understand the content 
of the Knowledge Base itself. The scope of knowledge needed 
to perform one task may be much greater in depth, breath, and 
granularity than the knowledge needed to perform another task; 
although the utility of these Knowledge Bases may be of equal 
value to the users.
18
The degree to which the Knowledge Base is complete may 
never be known due to the rapid growth of knowledge. The 
Knowledge Base must reflect any quantitative or qualitative 
changes in the general knowledge of the subject area. In 
addition, the Expert System developer must take great care to 
assure the consistency of the Knowledge Base for its results 
to comply with generally accepted facts. Once accomplished, 
the degree of uncertainty of the Knowledge Base will be kept 
to a minimum.
Finally, the Expert System developer must constantly 
consider the necessity (modality) of the knowledge throughout 
the Knowledge Base development process. This may not be a 
task for one individual to perform. In some cases, many 
individual experts in a given field may assist in the 
development of a Knowledge Base.
Once the Knowledge Base is in place some means must be 
available for the user to gain access to the information. 
Attention to the next major component of Expert Systems, the 
Inference Engine, is now warranted.
The Inference Engine
According to Townsend and Feucht (1986) the Inference 
Engine (or rule interpreter) performs two basic tasks. The 
first task is to examine the Knowledge Base rule structure. 
The second task determines the order in which the rules are 
executed during the consultation. The authors refer to these
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two components of the Inference Engine as inference and 
control.
Townsend and Feucht (1986) state that the inference 
component operates under the following premise: If a rule is 
false, then the conclusion must be false and vise versa. This 
would seem overly simplistic explanation of the system, but 
one must realize that Expert Systems do not come close to 
having the reasoning capacity of human beings. Consider the 
following rule statement: IF Test score is < 60, THEN Student 
grade is F. The logical conclusion that the Expert System 
would draw from this rule is that the student's grade is an F 
because his or her test score was less than 60. Perhaps there 
are other extenuating circumstances that may cause a student 
to score less than 60 on the test. On the other hand, if the 
rule statement was constructed in the following manner:
This particular rule statement provides much more information 
on the possible causes of the low test score. The Inference 
Engine can now guery the user for additional information 
before drawing a conclusion. The Inference Engine must also 
be able to deal with incomplete or missing information. 
Information on the student level of test preparation and 







Test score is < 60
Student1s level of test preparation 
is LOW
Student is TARDY
Student's test anxiety level is HIGH 
Student did not complete test 
Student grade is F
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Expert System should be able to reach a conclusion based on 
the information that is available to the system.
Townsend and Feucht (1986) go on to explain that the 
Inference Engine should also possess a control component. The 
control component determines the order in which the rules are 
scanned and determines if information in the Knowledge Base 
can be changed during the consultation. The control 
component, in their estimation, has four components:
(1) Matching, (2) Selection, (3) Firing, and (4) Action.
(pp. 34-35)
The matching function seeks to fit the pattern of the 
rules against the pattern of the known facts. In the example 
of the student test grade, there was only one rule with the 
following information: IF Test score is < 60. If a complete 
Knowledge Base was developed for this Expert System, there may 
be many rules which begin with a similar IF statement. The 
control module would then search the Knowledge Base in cycles, 
matching the appropriate rule as more information is provided 
by the user. This is the selection function.
The firing (execution) function occurs once the 
appropriate rule is accessed, given the criterion of the rule 
set. The conclusion can then be added, if desired, to the 
Knowledge Base. This action constitutes the action function 
of the Inference Engine. In general, the path that the 
Inference Engine takes in examining the rules within the
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Knowledge Base is data-dependent or non-deterministic in 
nature.
Generally, two reasoning schemes are used within Expert 
Systems. According to Sauers (1988) these schemes are forward 
chaining and backward chaining. In forward chaining systems, 
the rule interpreter (Inference Engine) begins with an initial 
set of facts which are then matched to the rule antecedents 
(IF statements). The rules are executed in a forward fashion 
from antecedent to consequence (Then statement). This process 
will continue until a conclusion is reached or the rule 
interpreter can find no new antecedents to match the last 
consequence.
Backward chaining systems begin the process with a set of 
facts which represent the solution to the problem. The 
consequent of a rule is matched with the antecedents which are 
intended to show the reasoning behind the given consequent. 
This closely resembles the method of inductive vs. deductive 
reasoning utilized by humans in problem solving.
The User Interface
The User Interface is a term used to describe the extent 
of the interaction between the individual user and the Expert 
System. The Expert System "...is a tool which is designed to 
support the user in his or her task and not act as a human 
substitute." (Beerel, p. 139) According to Vickery, Vickery, 
and Brooks (1986) the best mode of communication between the 
user and machine would be a natural language interface. This
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natural language interface would reflect the language of the 
Knowledge Base and should be familiar to the user. This would 
provide a "common ground" for the user and machine to 
interact.
The User Interface can include explanation facilities, a 
graphical display of the reasoning process, or on-line help 
systems. A second type of User Interface is used by the 
system developer to modify, de-bug, and expand the Knowledge 
Base. Some Expert System shell programs allow the developer 
to trace lines of reasoning, view the reasoning process of the 
software, and provide graphical views of the Knowledge Base. 
(Harmon & King 1985) This interaction could also take the 
form of keyword responses on the part of the user to prompts 
from the system. (Sommerville & Wood 1986)
Rich (1986) uses the term "User Model" in addressing the 
User Interface problem and offers some techniques to achieve 
this goal. The first is to identify the vocabulary and 
concepts employed by the user and then gauge the response with 
which the user seems satisfied. This could be accomplished by 
examining the way the client uses the Expert System. If the 
client seems comfortable and confident with the system, then 
it would be logical to assume that he or she had a firm grasp 
of the vocabulary and concepts within the Knowledge Base, as 
well as some experience in the use of computers. On the other 
hand, if the user is having problems deriving information from 
the Expert System, that person may be a novice and may need
help. This help could be offered in a variety of ways, such 
as pull down help menus, a dictionary system of commands, or 
on-line help commands. Ingwersen (1986) uses the term 
"information retrieval" in his discussion of the User 
Interface. There are two cognitive structures involved in the 
information retrieval process. The first structure is 
Information Retrieval Knowledge, which consists of knowledge 
about the system setting, the information retrieval process, 
or search procedures. The second structure consists of 
Conceptual Knowledge, which is knowledge of the concepts, 
terminology, goals, and expectations of the topic. Expert 
System users will certainly possess differing levels of 
expertise in each of these cognitive structures. Figure 1 
illustrates Ingwersen's classification of these searcher 
groups.
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Figure 1.
Ingwersen's Classification of Searcher Groups (pp. 216- 
218)
Ingwersen's paradigm is useful in the identification of the 
level of competency which individuals possess in the use of 
computers and Expert Systems. The knowledge engineer must be 
cognizant of the level of computer literacy possessed by users 
of the Expert System. A high degree of expertise concerning 
the information present in the Knowledge Base does not 
necessarily mean a high degree of computer literacy on the 
part of the user. In order to develop the Expert System 
proposed herein, a base assumption will be that the users of 
the system will be under the End User and Layman categories.
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Expert System Shell Programs
An Expert System shell program consists of the Inference 
Engine and User Interface. These two components have been 
developed by computer programmers using any one of a number of 
computer languages, i.e. Prolog, Turbo-Prolog, LISP, etc.. A 
thorough knowledge of these computer languages would normally 
be a prerequisite for the developer of an Expert System. The 
level of expertise in these computer languages may intimidate 
potential users and developers of Expert Systems. Although an 
individual is lacking the proper computer programming 
expertise necessary to develop an Expert System, he or she may 
be able to adapt the Knowledge Base to meet the operational 
constraints of the Expert System shell program.
Bratko (1986) describes the Expert System shell as being
domain independent, which simply means that the Expert System 
shell may be used in a variety of settings. As long as the 
Knowledge Base is designed using the constraints of the shell 
program, the operation of the shell program will be unaffected 
by the Knowledge Base domain. It is impera- tive that the 
Knowledge Engineer understand the design constraints of the 
particular Expert System shell program that he or she is
using. In addition, a determination must be made as to the 
compatability of the information with respect to the Expert 
System shell program. Failure to do so will lead to
incompatibility on the part of the systems and thus, result in
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a waste of time and effort on the part of everyone involved in 
the development of the Expert System.
Applications of Expert System Technology
Expert System technology has been applied in a variety of 
fields of study. What follows is a general overview of the 
different commercial Expert Systems that are currently in use. 
The information will include: 1) Area of Application, 2)
Program Name, and 3) Description of the program.
MEDICINE
MYCIN




Designed for use in internal medicine. The Knowledge Base has 
been in development for the past fifteen years and comprises 
approximately 80% of the knowledge in internal medicine.
(Davis, 1986)
PUFF
Interprets measurements from respiratory tests conducted in a 
pulmonary function laboratory.
(Harmon and King, 1985)
MATHEMATICS
MACSYMA
One of the earliest Expert Systems, designed to perform a wide 




Interprets data from a mass spectrometer in order to determine 





Interprets navigational data during space shuttle flights.
(Davis, 1986)
ELECTRONICS 
ACE (Automated Cable Expert)
Provides an analysis of trouble reports from residential phone 
customers to repair technicians.
(Davis, 1986)
XCON
Configures Digital Equipment Corporation's VAX-11/780 computer 
systems as per customer specifications.
(Harmon and King, 1985)
GEOLOGY
PROSPECTOR
Aids geologists in mineral exploration, regional resource 








Assists oil rig drilling supervisors in resolving and avoiding 
drilling related problems.
(Harmon and King, 1985)
AGRICULTURE
DAIRY EXPERT
Aids in the analysis and diagnosis of the reproductive status 
of dairy herds.
(Levins and Brown, 1988)
COMAX (Crop Management Expert)
Determines the correct rate and timing of irrigation and 





Developed to make diagnostic judgments about the adequacy of 
a firm's allowance for bad debts.
(O'Leary, 1987)
TAXMAN
A model of the facts of certain corporate cases and Internal 




Developed to assist individuals in the audit of computerized 
accounting systems.
(O'Leary, 1987)
The preceding list only represents a sample of the many 
commercial Expert Systems that are currently in use worldwide.
The reader should also note the job specific nature of 
many of these Expert Systems. For example, ACE and EXCON were 
developed by private companies in order to address or solve a 
specific problem within the organization. On the other hand, 
systems such as DENDRAL, DRILLING ADVISOR, and MYCIN adapt 
themselves to a wider range of user needs. The prototype 
Expert System that has resulted from this research will 
specifically assist local vocational educators in Louisiana in 
applying for Carl D. Perkins vocational education funds. 
Educational Applications of Expert Systems.
Since education by its very nature is multi-disciplinary 
and draws on expertise from many varied sources, it seems that 
Expert Systems would be an appropriate technology for 
utilization by teachers and administrators. Some present 
applications of Expert Systems in education can be found, yet,
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the potential of these systems has not been fully realized or 
recorded.
According to Hofmeister and Ferrara (Ferrara, Prater, 
Baer, 1987) special education is one educational area which 
has applied this technology. Sarkees and Scott (1986) state 
that the Education for All Handicapped Students Act of 1975 
(P.L. 94-142) has as one of its mandates the guarantee of non- 
discriminatory testing in the placement of potential special 
education students. One handicapping classification in which 
a student may be placed is that of Learning-Disabled. Public 
Law 94-142 defines this condition as follows:
Specific learning disability means a disorder in 
one or more of the basic psychological process 
involved in understanding or in using language, 
spoken or written, which may manifest itself in an 
imperfect ability to listen, think, speak, read, 
write, spell, or do mathematical calculations. The 
term includes such conditions as perceptual 
handicaps, brain injury, minimal brain dysfunction, 
dyslexia, and developmental aphasia.
(Sarkees and Scott, 1986, p. 46) 
Hofmeister and Ferrara (Ferrara, Prater, Baer, 1987) developed 
an Expert System to assist in this assessment process. The 
authors estimated that assessment experts would need to 
determine the following as valid criteria for placement of 
students in the learning-disabled category: 1) A discrepancy
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between the student1s expected and actual academic 
performance; 2) The student's learning disability must not be 
caused by some other handicapping condition, such as mental 
retardation; and, 3) The lack of academic achievement must not 
result from cultural, economic, or environmental factors. The 
system was given the name CLASS.LD2 by its developers.
The Knowledge Base of CLASS.LD2 is based on the opinions 
of several nationally recognized authorities on learning 
disabilities, as well . as the Utah and federal regulations 
regarding P.L. 94-142. The user utilizes the student 
assessment data in response to a series of questions posed by 
CLASS.LD2. The system was designed to provide a second 
opinion regarding student placement in lieu of a professional. 
Hofmeister and Ferrara (1986, p. 237) state that this software 
is also being used as part of the training of graduate 
students in the development of their diagnostic and 
classification skills.
Juell and Wasson (1988) developed an Expert System to 
diagnose learning problems in elementary mathematics using 
"MicroExpert", a commercial shell program. MicroExpert Ver. 
1.0 (Thompson and Thompson, 1985) is an inexpensive "backward 
chaining" or "goal-driven inference" Expert System shell.
The data on student math ability is derived from the 
KeyMath Diagnostic Arithmetic Test. This instrument consists 
of fourteen subtests and is designed to provide data in the 
areas of content, operations, and applications. A numerical
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value of student achievement is derived from each of the 
fourteen subtests. An analysis of the data from the 
arithmetic test will determine the student's ability to 
perform mathematical functions using whole numbers. The user 
can then input the student scores into the Expert System and 
receive information on the most appropriate course of action 
for student remediation. (Juell and Wasson, 1988)
The two previous Expert Systems discussed have been used 
to aid in the diagnosis of student behaviors. Haynes, Pilato, 
and Malouf (1987) assert that Expert Systems can make a 
significant impact in the area of educational decision-making. 
One Expert System, CAPER (Computer-Assisted Planning for 
Educational Resources), is now being developed to address the 
problem of over-referral for special education services in 
schools that have a large number of students that have been 
identified as being "at risk" by their teachers. Using a 
Knowledge Base consisting of effective classroom intervention 
measures, the system will recommend the best instructional 
strategy for a student prior to their placement in a special 
education program.
Ragan and McFarland (1987) list four areas, which in 
their opinion, hold promise to educators in the application of 
Expert Systems technology. These areas are:
1. Knowledge clarification
2. Computer consultants
3. Decision support systems
4. Content modules for intelligent tutoring 
systems
(Ragan and McFarland, 1987 p. 33-36)
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The knowledge clarification component deals with the 
development of the Knowledge Base for Expert Systems. 
Computer consultation is a function of the User Interface, and 
as the authors suggest, should follow the same process that 
one would use in gathering expertise from a human expert. 
Educational Expert Systems can provide users with information 
on the opinions available to the user in solving a problem. 
Expert Systems would serve as the Knowledge Base for 
intelligent tutoring systems. These tutoring systems would 
consist of very large databases on various specific topics 
within a curricular area. The development of such databases 
would be a complex task, but the results of this effort would 
yield great benefits in the individual instruction of 
students.
Applications of Expert Systems in Vocational Education.
After a thorough review of education literature, little 
information on the use of Expert Systems in education was 
found. This condition, according to Roth and McEwing (1986), 
will change with the development of better and less expensive 
Expert System shell programs. They observe a great deal of 
potential in the use of Expert Systems in Computer Aided 
Instruction applications within vocational education. They 
further assert the value of these systems in teaching students 
problem solving, information handling, and communication 
skills. Roth and McEwing (1986) issue an implied warning to
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vocational educators to be prepared to integrate this new 
technology into the classroom.
Buriak (1988) stresses the importance of agricultural 
related Expert Systems in enhancing the vocational
agricultural curriculum. A commercially available Expert 
System such as Crop Management Expert (COMAX), with its GOSSYM 
cotton growth simulation model would provide students with a 
wealth of information in order to increase the productivity of 
their cotton crops. This Expert System would also allow 
students to run simulations with varying moisture, soil 
fertility, and crop disease situations in order to predict 
cotton productivity.
Levins and Brown (1988) also see similar applications for 
an Expert System called "Dairy Expert", which is designed to 
help vocational agriculture students learn about reproductive 
management of dairy herds.
The Carl D. Perkins Vocational Educational Act of 1984 
The federal government's investment in vocational 
education had a significant beginning with the passage of the 
Smith-Hughes Act of 1917. This act and subsequent amendments 
provided for a continual appropriation of federal funds in the 
areas of agriculture, home economics, and trades and industry 
until 1963. The Vocational Education Act of 1963 was enacted 
by Congress to provide comprehensive legislation for the 
development of new vocational programs, maintenance and 
improvement of existing programs, encourage research, and
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provide work-study programs for disadvantaged youth. (Roberts 
1971, pp. 114-115)
The Carl D. Perkins Vocational Act of 1984 constitutes 
the most comprehensive rewrite to federal aid to vocational 
education since the Vocational Education Act of 1963. 
According to Hopkins, Thomas, and Zdorkowski (1985) this 
legislation stresses "...(1) new programs, (2) program 
expansion, improvement, and modernization, and (3) special 
populations..." (p. 4). Table 3 illustrates the major
elements of the Carl Perkins Act:
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Table 3
Elements of the Carl D. Perkins Vocational Education Act
TITLE I VOCATIONAL EDUCATION ASSISTANCE TO THE STATES
PART A ALLOTMENT AND ALLOCATION
PART B STATE ORGANIZATIONAL AND PLANNING
RESPONSIBILITIES
TITLE II BASIC STATE GRANTS FOR VOCATIONAL EDUCATION
PART A VOCATIONAL EDUCATION OPPORTUNITIES
PART B VOCATIONAL EDUCATION PROGRAM
IMPROVEMENT, INNOVATION, AND EXPANSION
TITLE III SPECIAL PROGRAMS
PART A STATE ASSISTANCE FOR VOCATIONAL
EDUCATION SUPPORT PROGRAMS BY COMMUNITY 
BASED ORGANIZATIONS 
PART B CONSUMER AND HOMEMAKER EDUCATION
PART C ADULT TRAINING, RETRAINING, AND
EMPLOYMENT DEVELOPMENT 
PART D COMPREHENSIVE CAREER GUIDANCE AND
COUNSELING PROGRAMS 
PART E INDUSTRY-EDUCATION PARTNERSHIP FOR
TRAINING IN HIGH-TECHNOLOGY OCCUPATIONS
TITLE IV NATIONAL PROGRAMS
PART A RESEARCH
PART B DEMONSTRATION PROGRAMS
PART C VOCATIONAL EDUCATION AND OCCUPATIONAL 
INFORMATION DATA SYSTEMS 
PART D NATIONAL COUNCIL ON VOCATIONAL EDUCATION
PART E BILINGUAL VOCATIONAL TRAINING
PART F GENERAL PROVISIONS
TITLE V GENERAL PROVISIONS
PART A FEDERAL ADMINISTRATIVE PROVISIONS
(Carl D. Perkins Act, 1984, pp. 1-2)
In Louisiana, the State Board of Elementary and Secondary
Education acts as the State Board of Vocational Education, and
is responsible for the administration of Carl D. Perkins
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vocational funds. The Division of Vocational Education of the 
State Department of Education is specifically responsible for 
monitoring the application for Carl D. Perkins funds at the 
local level and the development of the State Plan which 
outlines the state expenditures of federal funds.
Generally, local education agencies apply for Carl 
Perkins funds during the first few months of the new year. 
These applications are in the form of a Local Plan for the 
Application of Vocational Education Funds. These Local Plans 
are then forwarded to the State Department of Education for 
review by the Division of Vocational Education. Local 
applicants are provided with manuals detailing the federal and 
state guidelines for the Local Plan. These manuals have been 
developed for local parish and city school systems, state 
technical institutes, and state colleges and universities. 
The manuals are similar in content, the difference being the 
number of titled programs available to secondary and post­
secondary applicants.
The information required to complete the Local Plan 
application can be classified into two areas; demographic and 
ancillary information. Demographic information is basically 
numerical in nature; for example this information could 
include census data of Title II A student enrollments during 
a specific school year, the amount of local and state matching 
funds, or specific information concerning the number of 
students to be served by a Community-Based Organization. On
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the other hand, ancillary information includes the written 
data used to describe the student outcomes of various 
vocational programs, a justification of the supplemental 
services that may be needed for a particular program, or a 
description of the vocational assessment process used by a 
local educational agency.
Finally, supervisory personnel from the Division of 
Vocational Education evaluate each application based on a set 
of objective and subjective criteria. Subjective evaluations 
are made concerning program objectives, student outreach, and 
the quality of the student assessment process. However, 
objective evaluations are made on the procedural organization 
of the Local Plan. A checklist of specific items to be 
included in the Local Plan such as a 50-50 match, a 
certificate of assurances, or program summary is included in 
the Evaluation Sheet. These and other items are either 
included or missing from the Local Plan application, and thus 
duly noted by the evaluator. It is in the area of objective 
evaluation in which an Expert System would serve as a source 
of information concerning the procedural aspects of the Local 
Plan. Interpretative information, on the other hand, would 




The purpose of this chapter is to provide information on 
the methodology utilized in the development of the prototype 
Expert System. The prototype expert system resulting from 
this research was specifically designed to assist Louisiana 
vocational educators in the preparation of the Local Plan 
reguired under the Carl D. Perkins Vocational Education Act.
Some form of federal, state, and local linkage has 
existed in vocational education since 1917 and the passage of 
the Smith-Hughes Act. This pattern of linked support by the 
federal, state, and local governments for vocational education 
is expected to continue. An Expert System designed to 
integrate the regulations and policies of each of the three 
governmental levels would be of value now and into the future.
The methodology utilized in this study was derived from 
procedures commonly used by Expert System designers. A six- 
stage development process created by Wolfgram, Dear, and 
Galbraith (1987) was utilized for this research project. This 
model effectively embraces characteristics common to other 




Six Stage Expert System Development Process
STAGE 1 IDENTIFICATION AND DEFINITION OF THE 
PROBLEM
STAGE 2 DEVELOPMENT OF THE PROTOTYPE
STAGE 3 CONSTRUCTION OF THE EXPERT SYSTEM
STAGE 4 TESTING AND EVALUATION OF THE EXPERT 
SYSTEM
STAGE 5 INTEGRATION AND IMPLEMENTATION
STAGE 6 MAINTENANCE OF THE EXPERT SYSTEM 
(Wolfgram, Dear, and Galbraith, 1987 pp. 16-20)
Stages one through four of Wolfgram's (et.al) model are 
utilized in this study. Stages five and six depend on 
adoption of the prototype by the Louisiana Department of 
Education for further development.
The prototypical expert system developed in this study 
was based on the Carl D. Perkins Vocational Education Act of 
1984. During the development of this expert system the Carl 
D. Perkins Act of 1984 was in the process of reauthorization. 
The Act, as revised, is expected to be signed into law during 
1990. Once the reauthorization becomes law new federal, 
state, and local regulations will be developed. Since the 
Knowledge Base of Expert Systems should be continually updated 
to enhance their utility, any changes in the Carl D. Perkins 
Act, or the Local Plan can be integrated into the existing 
expert system.
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Once these stages have been accomplished, the end 
result of this research project will produce a prototype 
expert system; designed to provide vocational educators with 
accurate and up-to-date information concerning the Carl D. 
Perkins Act of 1984, as well as, the development of the Local 
Plan application.
Stage 1 Identification and Definition of the Problem 
Given the complexity of the Carl D. Perkins Act, the 
logical organization of an expert system to assist vocational 
educators in the Local Application process was of primary 
importance. The application process could be accomplished in 
a number of ways, but given the lack of experience on the part 
of many vocational educators with expert system technology, a 
decision was made to design the User Interface and Knowledge 
Base f the prototype reflect the existing organization and 
appearance of the Act, and current Local Plan Application 
documents.
As a result of design decison the Knowledge Base of the 
expert system was divided into two parts. The first part of 
the system provided the user with a means of searching for 
specific information within the Carl D. Perkins Act. The 
second part of the system was designed to assist the user in 
the development of the Local Plan Application itself. A 
comprehensive explanation of the elements to be included in 
these two Knowledge Bases is included in Chapter 4.
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A variety of PC based expert system Shell programs were 
available for potential use. The shell program selected was 
1st Class Fusion by Programs in Motion, Inc. of Wayland, 
Massachusetts. 1st Class Fusion does not utilize the typical 
"IF/THEN" rule structure utilized by most expert system 
shells. Instead, with 1st Class Fusion the Knowedge Engineer 
specifies an outcome for a situation, i.e. PASS/FAIL, 
ACCEPT/REJECT. Once the outcome is specified, the knowledge 
engineer establishes a set of conditions . which govern the 
specified outcome. When these conditions are established, 1st 
Class Fusion will "write*1 the rule thus resulting in a 
considerable savings in time on the part of the knowledge 
engineer. Additionally, 1st Class Fusion is one of a few 
expert system shell programs capable of rule induction. This 
feature will allow 1st Class Fusion to generate a "rule tree" 
without the aid of the knowledge engineer using information 
within the Knowledge Base. The combination of user or machine 
generated rules provides the knowledge engineer with a great 
deal of flexibility in the development of a Knowledge Base.
Stage 2 Development of the Prototype
Wolfgram et.al (1987) defines stage two of the 
development as the phase of the process "... which represents 
finding the basic concepts which represent knowledge via key 
metarules, relations, and identifying the flow of information 
needed to describe the problem-solving process" (p. 17). The 
Carl D. Perkins Act of 1984 and the State Department of
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Education's Local Plan for the Application of Vocational 
Education Funds Fiscal Year 1989-1990 for Parish and City 
School Systems served as the primary sources of information 
for the knowledge base of the expert system developed by this 
researcher.
The State Department of Education's Local Plan for the 
Application of Vocational Education Funds Fiscal Year 1989- 
1990 is one of a number of manuals that have been developed 
for use by secondary schools, vocational-technical schools, 
and universities for the purpose of applying for vocational 
funds under the Carl D. Perkins Act. These manuals provide 
the policies and procedures to be followed by local education 
agencies to apply for funding under each of the entitlement 
programs of the Carl D. Perkins Act.
Another source of expertise utilized in the development 
of the Knowledge Base was personnel within the Research 
Coordinating Unit of the Division of Vocational Education in 
the Louisiana Department of Education. These individuals 
represented a rich source of information concerning the 
problems encountered in the Carl D. Perkins Act and the Local 
Plan application process.
Stage 3 Construction of the expert system
Phase three of the development process was concerned with 
the actual construction of the expert system. During this 
stage, the knowledge base and the user interface were 
developed. The structure derived in Stage 2 was integrated
4 3
into a knowledge base using the rule editor in 1st Class 
Fusion. During this process, the user interface was also 
developed to complement the knowledge base. At this point the 
final design of a user interface was undertaken. 1st Class 
Fusion allows the use of either menu selection, fill-in-the- 
blank forms, or a combination of both methods. A series of 
HELP screens were also simultaneously developed to provide the 
user with any specialized supplemental information concerning 
the Carl D. Perkins Act or the Local Plan application process.
Stage 4 Testing and Evaluation of the Expert System
During phase four of the development process the 
prototypical expert system was tested and evaluated to 
determine the accuracy of the knowledge base, the reliability 
of the expert system, and to determine the ease of interface 
with the user. This stage represents the final integration 
and testing which is needed to ascertain the accuracy of the 
Knowledge Base, "rule tree", and user interface.
Within the limits of the current PC based technology, the 
prototype was deemed functional and complete. Anticipated 
mathematical and printer rountine enhancements to 1st Class 
Fusion should enable the prototype, at a later point, where it 
can print entire local application forms. The mathematical 
enhancements will enable the expert system to monitor dollar 
allocations as the user proceeds through the expert system.
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Stage 5
Integration and Implementation 
Stage five dealt with the integration of the expert 
system into the public realm. Once the prototypical expert 
system was completed, an administrative decision will need to 
be made as to the integration of this expert system into 
vocational education agencies across the state. In-service 
education will be necessary to acquaint vocational supervisors 
and educators with the use of the prototype expert system. 
This and other implementation decisions will rest with the 
Louisiana Department of Education, not this researcher; 
however, the researcher will be available for consultant 
services.
Stage 6
Maintenance of the expert system 
Finally, it will be necessary to periodically update the 
knowledge base of the expert system to reflect any changes in 
enabling legislation or Local Plan Application procedure. In 
addition, feedback on the part of users of the expert system 
will serve as a basis for any additional changes that may be 
needed in the user interface of the system. The rule editor 
in 1st Class Fusion will simplify this process.
CHAPTER IV
Expert System Organization and Development
Introduction
The chapter is divided into four parts. Section one 
consists of an overview of the 1st Class Fusion expert system 
shell program and its capabilities. Section two covers the 
initial planning and purpose for the system. Section three 
discusses the development of the knowledge base and the use 
the 1st Class Fusion expert system shell program to achieve 
this phase of the project, and Section four covers the final 
integration of the system into its present form.
Section One
An expert system consists of a knowledge base, inference 
engine, and user interface. The knowledge base consists of a 
data base containing specific information usually in the form 
of a series of IF/THEN statements. The inference engine and 
user interface provide the means of access to this 
information. The knowledge engineer has the responsibility of 
integrating these three components into" a useful program of 
value to the audience for which it was designed. 1st Class 
Fusion provides the knowledge engineer with a considerable 
amount of flexibility to achieve this goal.
1st Class Fusion was developed by Programs in Motion of 
Wayland, Massachusetts, and is an updated version of the 
company's 1st Class expert system shell program. The program 
is designed for use in IBM compatible personal computers. The
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program costs approximately $1,300.00 and requires at least 
512K of RAM memory for proper operation. Programs in Motion 
provides its clients with comprehensive program documentation, 
technical support, sample knowledge bases, and periodic 
software updates. The program is written in Microsoft Pascal 
and Macro Assembler.
The Knowledge Base data utilized by 1st Class Fusion may 
be in the form of numerical, text, or logical factors. The 
information (examples) contained in the knowledge base may be 
represented by the use of "Examples Screens" and "Rule Trees" 
as shown in Figure 2.
Exanple, Replicate. Change.
Files Definitions
Act i oate. Hove. Delete
Hethods Rule Advisor
weights-
norma 1 abnormal abnorma1 abnorma1 abnorma1 Rrocas
abnorma1 abnorma1 *» norma 1 abnorna1 Pure_u_deaf
abnorna1 abnorma1 abnorma1 abnormal abnorna1 Wernickes
abnorma1 abnorma1 abnorma1 abnorma1 abnorma1 Global
norma1 abnorma1 abnorma1 normal abnorma1 Conduction
normal norma 1 abnorma1 abnorma1 abnorna1 Trans_c_m
abnorma1 normal abnorma1 abnorma1 abnorna1 Trans_c_s
abnorma1 norma 1 abnorma1 abnorma1 abnorna1 hixed_tr_c
norma 1 norma 1 abnorma1 normal abnorma1 Anomic
norma 1 normal normal abnormal norma 1 Alex_uo_Agr
norma1 normal abnorma1 abnorna1 abnorma1 Alex u Agr
norma1 norma 1 norma 1 normal normal
This patient1is normal, from the clinical data presented.
Figure 2. Examples Screen
The "Examples Screen" in Figure 2 is a spreadsheet display of 
the IF/THEN rule statements. It is used to present a graphic 
representation of the IF/THEN rule statements represented in 
the knowledge base of the expert system. 1st Class Fusion
uses the terms FACTOR/RESULT to refer to the IF/THEN 
conditions. The items listed across the top of Figure 2 are 
the factors within the rule. The result is the last item on 
the right-hand side of the figure. 1st Class Fusion will 
allow the use of 38 separate factors, 128 results, and 255 
examples (rules) in a knowledge base.
The "Rule Tree” in Figure 3 is an example of one of the 
sample knowledge bases in 1st Class Fusion. The "Rule Tree" 
is a graphical representation of the information in the 
knowledge base.
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  end of rule ----
Figure 3. 1st Class Fusion Rule Tree
This form of data representation affords the knowledge 
engineer the ability to trace the inference path of each item 
in the knowledge base. This option is useful in the debugging 
phase of the development of an expert system. In addition, 
the knowledge engineer has the ability to make modifications 
to the knowledge base while in the operating mode.
One feature of 1st Class Fusion which sets this expert 
system shell program apart from others is its ability to 
perform inferences within knowledge base data. This process 
involves the analysis of the specific "characteristics" of 
information contained within the knowledge base and the 
relative importance of these "characteristics" to the user. 
Examples of "characteristics" may include such demographic 
data as gender, height, weight, or educational level. Suppose 
the variables of weight, educational level, and gender are 
important to the user; height is included in the knowledge 
base data, but should have no impact on the final results 
given by the expert system. Given this information, the 
inferencing mechanism within 1st Class Fusion would not 
include height when it generates the rule tree since this 
variable has no effect on the results generated by the expert 
system. This procedure can provide the knowledge engineer 
with new insights on the relative importance of data within 
the knowledge base; a standard by which one reflects on the 
decision-making process associated with the knowledge base, 
and a means of reducing the number of conditions required for 
a correct response in large and complex knowledge bases.
1st Class Fusion will allow forward and backward 
chaining, both within and between knowledge bases. The 
developers of 1st Class Fusion advocate the use of small, 
specific knowledge bases when developing an expert system. 
This procedure will allow faster access to the information and
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expedite debugging of the knowledge base; while allowing for 
the development of extremely large knowledge bases.
1st Class Fusion provides the knowledge engineer with the 
opportunity to assign "confidence factors" to the RESULTS in 
the knowledge base. Given the nature of the knowledge base, 
there may be instances in which 100% certainty in the RESULTS 
may not be appropriate. In these cases, 1st Class Fusion will 
allow the knowledge engineer to assign percentages of 
confidence to the "confidence factor" for each result. Thus, 
allowing the inference mechanism to select among the different 
"confidence factor" values. This will offer more than one 
alternative, allow query of the user for more information, 
present a result, or provide no advice at all.
From a developmental standpoint 1st Class Fusion provides 
editorial power over the complete knowledge base. In 
addition, the knowledge engineer may also access spreadsheet 
or database information located outside the expert system, as 
well as external programs. Online help is also provided to 
the knowledge engineer by the use of "hot keys", which have 
been designated for this specific purpose. Another option of 
great value is the Report Generation function; this command 
will provide the user a detailed description of the knowledge 
base session in printed form.
Finally, 1st Class Fusion allows the knowledge engineer 
considerable freedom in the development of the user interface. 
Default or customized screens may be utilized in the
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presentation of the data, as well as menu selection or typed 
responses on the part of the user. These screens may be 
developed in full color or monochrome depending on the 
hardware available to the population to be served. Customized 
help screens, specifically for the expert system, may also be 
developed and utilized by specific "hot keys". The user may 
also employ the "instant replay" feature of 1st Class Fusion 
in order to replay the knowledge base session and modify a 
response if so desired. Lastly, the security of an expert 
system is maintained by the encoding of the data by 1st Class 
Fusion. An unlimited number of run-time versions of an expert 
system may be copied and executed using a run-time program 
provided with the system. (Programs in Motion, 1989)
To provide further insight into the development process, 
the following explanation will step through the development of 
a simple expert system. This will include a step-by-step 
account of the procedures and commands used to develop a 
knowledge base using 1st Class Fusion. Unless otherwise 
specified, the procedure(s) presented were used to develop the 
majority of the knowledge bases in Carl Perkins Advisor.
There are five major screens that are utilized by the 








Ficmre 4. 1st Class Fusion Menu Screens
These six menu screens are the heart of this shell program. 
An overview of the function of each of these screens and some 
related commands will be necessary in order to understand how 
expert systems are developed using this program.
The Files Menu
Figure 5 is a graphic representation of the Files screen 
and is the first screen to be viewed upon the execution of 
this program. The Files screen provides a listing and a 
method of selection of knowledge bases that have been 
developed for retrieval and editing. This screen also 
provides access to other programs while running 1st Class 
Fusion.
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Get. Save. Neu, Print/export, Dos. Quit. RoadMap [Memory left = 99.lxl 
Definitions Examples Methods Rule Advisor
File Type Date Tine Directory: C:\DISS\CPADUPT2
A KBM 1/01/00 7:45 PM 6:53 pm 01/29/1990
ADULT KBM 1^12/90 1:50 PM
ADULTA HBM 1/10/90 3:29 PM
BE KBM 1/04/90 4:53 PM
BEGIN KBM 2/13/09 12:40 PN
CARLPK2 KBM 2/12/09 8:34 AH
CBO KBM 1/10/90 3:50 PN
CBOA KBM 2/10/09 11:45 AN
CONHOM KBM 2/10/09 1:29 PM To Get a file from disk.
CONHONA KBM 2/10/09 12:56 PM Press G and select it.
CURB KBM 2/18/89 1:30 PM
CURRA KBM 2/18/09 12:57 PN To start building a Neu
DISADU KBM 1/12/90 1:44 PM knowledge base, press N.
DISADUA KBM 2/18/89 1:18 PM
GCE KBM 1/01/80 7:45 PM F9 and F10 change screens.
HAND KBM 2/18/09 1:27 PM
HANDA KBM 10/22/90 4:48 PM For more help, press FI.
HE KBM 1/01/80 7:46 PH
HEW KBM 1/01/80 7:47 PM
Figure 5. Files Screen
The Get command is used to select an existing knowledge base, 
by means of the Up and Down arrow keys on the keyboard, for 
review and/or editing. The Save command is initiated to save 
a knowledge base file. The files have a "KBM" extension which 
identifies the file as a knowledge base. 1st Class Fusion 
tags the files with this extension to differentiate these from 
text or report files which also may be generated by 1st Class 
Fusion. The Print/export command allows the user to print or 
export the contents of a knowledge base to a printer for 
examination, or to a file for later use with other programs. 
The DOS command is used to exit 1st Class Fusion while in use 
and initiate another program and then return to 1st Class 
Fusion. Finally, the Map command is used to initialize the 
RoadMap feature in 1st Class Fusion. This feature allows the 
user to view the forward and backward chains of each of the
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knowledge bases within an expert system. This feature is 
useful in the debugging process.
The Definitions Menu
1st Class Fusion utilizes a spreadsheet format to develop 
knowledge bases that are similar in structure to that of LOTUS 
123. As mentioned in Chapter Two, the knowledge base of an 
expert system consists of a series of IF/THEN statements. 1st 
Class Fusion utilizes a similar format but refers to these 
statements as FACTORS and RESULTS. In order to illustrate 
this method consider, the construction of the knowledge base 
BEGIN.
The first step in the development of this knowledge base 
is to utilize the DEFINITIONS function of 1st Class Fusion. 
The DEFINITIONS screen will look similar to Figure 6.
Factor. Values, Text, Change, 
Files wrairm « m  it-J
Activate, Hove, Delete, Goto_chain, Return 
Examples Methods Rule Advisor
1 (inactive)
Z 2 Z 3 H H I  CHOICE RESULT
1 Scarlperk
2 «carlpk2
Complete the definitions, then 
press FIB to enter some examples.
For more help, press FI.
CARL PERM HIS ABU ISOM
Figure 6. 1st Class Fusion Definition Screen
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The information on line one is utilized for the identification 
of the command statements available in the DEFINITIONS menu. 
The term FACTOR refers to the "IF" conditions of the knowledge 
base. 1st Class Fusion will support a definition of up to 31 
factors and one result column, or 30 factors, one memo, and 
one result column. Each factor may be assigned up to 128 
values per factor.
In the example, there are two FACTORS, a MEMO factor 
which is a title screen, and a CHOICE factor, which allows the 
user to choose between the knowledge bases CARLPERK and 
CARLPK2. A FACTOR may be active or inactive in the 
development of a knowledge base. In this case, the Factor 
MEMO is inactive, since this factor is only a title screen it 
has no impact on the final results. The variable CHOICE is an 
active factor, which means that it is used as a condition in 
the knowledge base. In this case there are two values 
associated with this factor; 1 and 2. 1st Class Fusion
defines these factor variables as VALUES.
There are four VALUES in this knowledge base, two under 
CHOICE and two under RESULTS. The two values under RESULTS 
represent the two knowledge bases which will provide the means 
of access to the Local Plan Advisor and the Legislative 
Advisor. 1st Class Fusion utilizes a "#" symbol followed by 
a name to refer to a knowledge base. The other two variables 
were given the names 1 and 2; this does not mean that they are 
numerical values in this particular case. Choice 1 allows the
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user to access the CARLPERK knowledge base and choice 2 will 
provide access to the CARLPK2 knowledge base.
1st Class Fusion provides the developer with a 
considerable amount of flexibility in the utilization of 
VALUES. These values may be logical (yes,no), conditional, or 
numeric. Specific or nonspecific numeric values may be 
utilized by the use of <, >, <, or > symbols to address ranges 
in values.
The TEXT function allows the developer to input text data 
into FACTOR, VALUE, RESULT, or MEMO variables. The 
information may be typed in directly using the text editor or 
imported from another file. In order to import this 
information, the data must be in an ASCII text file format. 
The procedure used throughout the development of this expert 
system was to break down the large ASCII files into smaller 
files and then import these files as necessary. In order to 
keep track of these smaller files, they were given names 
corresponding to the outline format of the Carl Perkins Act 
and the Local Plan.
The CHANGE function allows the developer to change the 
names, or values, of any of the variables on the screen by 
highlighting the item to be changed and selecting this 
function. The developer may delete any of the information by 
selecting DELETE and change the position of any variable with 
the MOVE function. Finally, the ACTIVATE function will render 
any FACTOR active or inactive.
57
The Examples Menu
The DEFINITIONS function as mentioned earlier is used to 
set up the IF/THEN conditions of the knowledge base. The 
EXAMPLES function forces the developer to specify the outcomes 
of the variables selected in the DEFINITIONS menu. The 
EXAMPLES menu consists of a series of cells in which this 




im r r r m l
Move. Delete
methods Rule Advisor
E B jBEiB M i
1 uei gilts— >|
WBBB ■KimnrirnmBi
■Qj normal abnormal abnorma1 abnorma1 abnorna1 Brocas
■ M abnormal abnormal M- normal abnorma1 Pure_u_deaf■K abnorna1 abnorma1 abnormal abnormal abnorna1 WernickesIk abnorma1 abnorma1 abnorma1 abnorma1 abnorma1 GlobalK normal abnorma1 abnorma1 normal abnormal Conduction
normal normal abnorma1 abnorna1 abnorna1 Trans _c_rt
R abnorma1 norma1 abnorma1 abnorma1 abnorna1 Trans_c_s
Hy abnorna1 normal abnorma1 abnorna1 abnorna1 Hixed_tr_cHE norma1 norma1 abnorma1 normal abnorna1 Anomic
■Tj normal normal normal abnorma1 norma 1 Alex_wo_Agr
■tj norma1 normal abnorma1 abnorna1 abnormal AIex_u_Agr
normal norma 1 norma 1 norma 1 normal mMJI.IH—
■HI
I
Figure 7. 1st Class Fusion Examples Screen
The Examples screen uses a similar structure as that of the 
DEFINITIONS screen. The developer selects EXAMPLE and is 
first given a list of the values to be included into the 
knowledge base. The developer has complete control over the 
sequencing of the values within a factor. In this case, 
choice 1 and its associated text is used to select the 
CARLPERK knowledge base. To build the first example, the 
developer would select EXAMPLE and the cell under MEMO on row
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one would be highlighted. Since MEMO has no value variables 
associated with this factor, it would be necessary to move to 
the next column which would be the CHOICE factor.
Once CHOICE is selected the values for this factor will 
appear in a pop-up menu near the top of the menu screen. The 
developer will select the appropriate value. The RESULT will 
appear as an entry in the specific cell in the EXAMPLES 
editor. The same procedure is used over again regardless of 
the number of FACTORS and RESULTS within the knowledge base. 
1st Class Fusion can accommodate approximately 900 rows of 
data. If required, a knowledge base of that size would be 
difficult to debug and edit, so the developer should strive, to 
keep a knowledge base to a manageable size. If that much 
information is necessary, it would be advisable to break the 
knowledge base down into a series of smaller knowledge bases 
and chain forward or backward to access these knowledge bases.
The REPLICATE command is used to copy a row of data in 
another position in the EXAMPLES list. This function is 
useful in reproducing a particular row of data a number of 
times. Once this is done the developer may change one or more 
values of the data by using the CHANGE command. This shortcut 
saves a considerable amount of time in data input. Finally, 
the ACTIVATE, MOVE, and DELETE commands serve the same 
function as in the DEFINITIONS menu.
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The Methods Menu
The next major development function is contained in the 
METHODS menu, as shown in Figure 8. Up to this point the 
knowledge base of the expert system has been developed by 
defining the FACTORS and RESULTS of the knowledge base. Next, 
the EXAMPLES menu provided the opportunity to organize the 
interaction of the FACTORS and RESULTS and thus set the limits 
under which these conditions exist. The METHODS menu provides 
the mechanism for inferencing these conditions and the 
framework for either forward or backward chaining to related 
knowledge bases. This menu is the heart of the 1st Class 
Fusion program and provides the developer with six different 
options on which to build the rule base that will run the 
system.
for methods menu, ICO, ?, Test, Save, Advi 
Files Definitions Examples 1355'iW PI
sor
Rule Advisor
Select a method to build the rule! (Previous rule was customized.)
0 = Optimize the rule 
L = Left-to-right optimized rule 
P = Progression of factors, left-to-right 
X = eXhaustiue left-to-right rule
H = Match the advisor responses against the examples 
C = Customize the rale with the rale editor
Ifsasj 
iitBBl





s as response - 
Inferences CutOff
Figure 8. 1st Class Fusion Methods Menu
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The first, and easiest, method of developing a rule is to 
utilize the OPTIMIZE method. In this mode the 1st Class 
Fusion shell program builds the rule in such a fashion as to 
ask for the fewest number of possible responses. The program 
disregards irrelevant and redundant factors in its search for 
the optimum rule. Unfortunately, this method may overlook 
relevant data since the program seeks to organize the 
knowledge base into the smallest Rule Tree which will still 
provide an accurate response. In this mode of operation a 
FACTOR must make an impact on the final outcome of the Rule. 
If the FACTOR does not make an impact it is considered to be 
unimportant, and is omitted from the rule.
In order to extract a response from the user for each 
factor in the knowledge base, the LEFT-RIGHT method may be 
utilized. 1st Class Fusion will build the rule in the left- 
right order that the FACTORS appear in the DEFINITIONS screen. 
If a response is not necessary on the part of the user, the 
PROGRESSIVE method is useful to sequentially link factors to 
yield a final result or answer.
The EXHAUSTIVE method is used in order to generate a rule 
in which all the factors appear on every path through the 
rule. This method seeks to generate every possible 
combination of each factor within the rule. 1st Class Fusion 
also allows the developer the option of personally building 
the rule via the CUSTOMIZE method. In this mode the developer
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has complete control over the sequencing of the factors and 
the responses to be elicited by the user.
The final method for building a expert system with 1st 
Class Fusion does not utilize rules. Instead, the MATCH 
method asks for a response to a particular factor on the part 
of the user and then searches the database for an appropriate 
response. For example, if the answer to a question is "YES11, 
then 1st Class Fusion will search the knowledge base for the 
conditions for the "YES" response to that particular question. 
There may be a number of "YES" responses which are associated 
with the question. At this point, 1st Class Fusion will 
inference another condition associated with these positive 
responses and prompt the user for additional responses to this 
new condition. This procedure continues until a final result 
is obtained. This mode of operation does not use a formal 
rule tree to organize the knowledge base.
The Rule and Advisor Menus
The final two commands available to the developer are the 
RULE and ADVISOR commands. The RULE command graphically 
displays the rule and its structure for examination and 
editing if needed, as shown in Figure 9.
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Edit, Nark, Print, Inport, Stats, Text, Goto chain. Return 
Files Definitions Examples Methods H l f f l l f f l l  Advisor l i n e :  1[Fl=llelp] File = BEGIN
Values
end of rule ---
Hu 1(3
IF9=Hetlicnis1 _ isnr 1
csuIts
Flease select the appropriate itew in which *jou desire inforwation-
Ficfure 9. 1st Class Fusion Rule Screen
The ADVISOR command allows the developer to run the expert 
system and see exactly what the user will see during the 
session as shown in Figure 10.
CARL PERKINS ADVISOR 
(c) Louisiana State University
Developed by
Brady Keith LeVrier
School Of Vocational Education 
126 Old Foresty Building 
Baton Rouge, LA 7B893 
(504) 380-5748
'rcss <4-1 to contiyiuc
IEsc=Stop3
Created uith 
lst-CLASS FUSION (tn) 
Copyright (c) 1989 
lst-CLASS Expert Systems, Inc. 
Uayland, Mass. 
1-800-872-8812 
(Press any key to remove this)
Figure 10. 1st Class Fusion Advisor Screen
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The ADVISOR command also allows the developer to return back 
to the DEFINITIONS, METHODS, and EXAMPLES screens for 
debugging and editing.
SECTION TWO
The first phase of the development of the system 
consisted of an in-depth study of the Carl D. Perkins Act of 
1984 and the "1st Class Fusion" expert system shell program. 
The Carl Perkins Act is divided into a very short introductory 
section and five major title programs. Each title is 
subdivided into major sections and a outline form is used to 
identify each sub-part under each section. For example: 
"Sec. 113. (a)(1)(A) Any State desiring to
receive funds from its allotment for any fiscal 
year shall submit to the Secretary a State plan for 
a three-year period in the case of the initial plan 
and a 2-year period thereafter, together with such 
annual revisions as the State board determines to 
be necessary.
"(B) The planning periods required by
paragraph (1) of this subsection shall be
coterminous with the planning program periods 
required under section 104(a) of the Job Training 
Partnership Act.
(Carl D. Perkins Vocational Education Act, 1984, pp.13-14)
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The text above was taken from Section 113, sub-section (a), 
paragraph 1A of the Carl D. Perkins Act. This outline form 
provided a natural structure for locating specific information 
and cross-referencing related information within the Act.
The Division of Vocational Education of the Louisiana 
Department of Education provides a guide to the Application of 
Carl D. Perkins Funds to local education agencies. There are 
three Guides that are available to eligible recipients. One 
is for secondary vocational programs in Parish and City school 
systems. A second guide has been developed for postsecondary 
Technical Institutes; and a third guide for Colleges and 
Universities. These local guides provide guidelines regarding 
the specific information required for inclusion into the Local 
Plan Application by each eligible recipient. The guides also 
provide specific information to local applicants on state 
policy guidelines concerning each of the specific title 
programs of the Carl D. Perkins Act itself. The guide to be 
used in this study will be the one developed for Parish and 
City School systems. This guide is the most comprehensive of 
the three guides with regard to the Title programs within the 
Carl D. Perkins Act.
The current Guide for Parish and City School systems is 
divided into 12 different sections which correspond to 
specific program areas contained in the Carl D. Perkins Act. 
These sections contain the information needed by local 
applicants in order to apply for vocational funds and must be
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completed and returned to the Division of Vocational Education 
for evaluation on an annual basis.
To be of maximum benefit, an expert system should 
incorporate information from both the Carl Perkins Act and 
state policy. It is assumed that the Federal legislation will 
not undergo major changes over a period of time, although 
state and local policies may vary over the fifty states. One 
way to gain broader national acceptance of this system would 
be to develop two separate knowledge bases and provide the 
user with access to both sources of information. This method 
would allow the separate modification of each of the two major 
knowledge bases and the modification of the Local Plan Advisor 
to meet the specific local and state policies of states across 
the nation.
The initial conversion of the printed matter mentioned 
above into a form which could be utilized by 1st Class Fusion 
was accomplished by the use of a word processor. The Carl D. 
Perkins Act was initially typed in WordPerfect 5.0. Once this 
task was completed, the whole Act was then compiled into one 
document and checked for accuracy. The text files were 
converted into ASCII format for import by the text editor of 
1st Class Fusion.
The Local Plan guide was obtained on diskette from the 
Division of Vocational Education of the Louisiana Department 
of Education in WordStar format. This data was converted to 
ASCII format by the use of Word for Word.
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Section 3 
Carl Perkins Legislative Advisor
The development of the expert system relied heavily on an 
extensive knowledge of the 1st Class Fusion Expert System 
Shell Program. One of the first decisions that needed to be 
addressed was to find a suitable name for the expert system. 
The title "CARL PERKINS ADVISOR" was assigned to the expert 
system and will be used in reference to this expert system 
from this point forward.
Each knowledge base contains a term identical to the name 
of the knowledge base. The addition of this term allows the 
user to loop back to the beginning of the knowledge base in 
order to replay the selection or make another selection from 
the menu. Every effort was made to abbreviate each name to 
closely match the terminology used within the Carl Perkins 
Act. This method of identification was used in order to 
enhance the debugging process.
The first knowledge base to be developed was one which 
would provide a bridge between the information contained in 
the Carl D. Perkins Act and the information specific to the 
Local Plan. The contents of the knowledge base BEGIN is 




Figure 11. Map of Knowledge Base BEGIN
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This knowledge base contains the initial screens of the system 
and provides the user the opportunity to enter the CARLPERK 
knowledge base providing specific information in the Carl D. 
Perkins Act, Figure 12 illustrates the structure of this 
knowledge base. The CARLPK2 knowledge base covers the local 









Figure 12. Map of Knowledge Base CARLPERK
The CARLPERK knowledge base serves as a bridge to provide 
access to each of the five title programs contained within the 
Carl Perkins Act. Information screens are included in this 
knowledge base to guide the user in the selection of one of 
the knowledge bases, as well as for the selection itself.
The information included in the CP knowledge base in 
Figure 13 deals with the Statement of Purpose and the 
Authorization of Appropriations of the Carl Perkins Act. This 
information is included in the CPA and AUTHOR sections of the 
knowledge base. The CP section provides the user with the 
opportunity to loop back to the beginning of this knowledge 
base in order to make another selection. The CARLPERK section
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allows the user to loop back to the beginning of the expert 







Figure 13. Map of Knowledge Base CP
The TITLE 1 knowledge base, as shown in Figure 14, is used as
a bridge to provide the user with access to the following
knowledge bases:
AA Allotment and Allocation 
IND Indian and Hawaiian Native Programs 
SA State Administration 











Figure 14. Map of Knowledge Base TITLE1
Knowledge base AA provides information on the allotment and 
allocation formulas that are used to calculate the amount of
6 9
money each state and United States territories will receive 
from the Carl D. Perkins Act. The IND knowledge base contains 
information on the authorization and administration of the 
Indian and Hawaiian Natives Programs covered under this Act. 
State Administration policies and procedures are covered under 
the SA knowledge base. Figure 15 shows the structure of each 
















Figure 15. MAPS OF KNOWLEDGE BASES AA, IND, and SA
The next knowledge base provides information on the State 
Council on Vocational Education. The knowledge base COUNCIL 
is divided into four parts. COUNCIL provides general
information concerning the State Council, MEMBER deals with 
the rules concerning the membership of the State Council, RESP
COUNCIL
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contains specific information on the responsibilities of the 
State Council, and UOF describes the guidelines pursuant to 
the use of funds by the State Council. Figure 16 illustrates 





Figure 16. Map of Knowledge Base COUNCIL
The knowledge base SP provides information on the 
formulation of the State Plan for vocational education. Due 
to the significant amount of data associated with this section 
of the Act, it was necessary to divide this knowledge base 
into two sections. The first knowledge base SP contains 
procedural information related to the development of the State 
Plan. Secondly, knowledge base CONTENT provides specific 
information on seventeen components that must be addressed by 
the State Plan. Figure 17 contains the structure of each of 














Figure 17. MAPS OF KNOWLEDGE BASES SP and CONTENT
Title II of the Carl D. Perkins Act contains guidelines 
concerning Basic State Grants for Vocational Education. The 
information related to this section of the Carl D. Perkins Act 
was divided into four separate knowledge bases. The knowledge 
base TITLE2 serves as a bridge to access information stored 
within the other four knowledge bases. Figure 18 illustrates 









Figure 18. Map of Knowledge Base TITLE2
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The knowledge base TITLE2 provides the user with a selection 
of topics within Title II of the Act, and the ability to loop 
back to the TITLE2 menu screen for additional information if 
necessary. CARLPERK allows access to the main menu screen of 
the advisor. The USEOFF knowledge base contains information 
specific to the uses of funds associated with this section of 
the Act. WSA provides the user with information on the Within 
State Allocation of Title II. Details on the Criteria for 
Services and Activities for the Handicapped and Disadvantaged 
is located in the CRIT knowledge base. Finally, data 
regarding Part B of Title II, Vocational Education Program 
Improvement, Innovation, and Expansion may be found in the IMP 
knowledge base.
Title III of the Carl D. Perkins Act provides general 
information concerning the implementation and administration 
of Special Programs in vocational education. This section of 
the Act is divided into the following five parts:
Part A State Assistance for Vocational Education
Support Programs by Community-Based Organizations
Part B Consumer and Homemaker Education
Part C Adult Training, Retraining, and Employment 
Development
Part D Comprehensive Career Guidance and Counseling 
Programs
Part E Industry-Education Partnership for Training in 
High-Technology Occupations
Since this part of the Act provides information on five
separate funded programs, it was necessary to develop five
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knowledge bases to coincide with each section of Title III. 
The knowledge base TITLE3 serves as a bridge to access the 
five knowledge bases within this section of the Act. Figure 
19 displays the structure of the TITLE3 knowledge base.
—  CCG
—  ADT 
TITLE3 ---------   PART
—  CHE
—  STAST
Figure 19. Map of Knowledge Base TITLE3
The STAST knowledge base provides information concerning State 
Assistance for Vocational Education Support Programs by 
Community-Based Organizations. Data pertaining to Consumer 
and Homemaker Education is located in the CHE knowledge base. 
Adult Training, Retraining, and Employment Development is 
dealt with in the ADT knowledge base. Programs in 
Comprehensive Career Guidance and Counseling are located in 
the CCG knowledge base. Finally, information dealing with 
Industry-Education Partnerships for Training in High- 
Technology Occupations can be found in the PART knowledge 
base.
Title IV of the Carl D. Perkins Act contains six sections 
which focus on the maintenance and development of National 
Programs. These sections are divided as follows:
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Part A Research
Part B Demonstration Programs
Part C Vocational Education and Occupational 
Information Data Systems
Part D National Council on Vocational Education
Part E Bilingual Vocational Training
Part F General Provisions
Part A is designed to stimulate research within the area of
vocational education. This section establishes the National
Center for Research in Vocational Education, provides for a
National Assessment of vocational programs, and provides
guidelines for the Research Activities to be conducted under
this Act. Due to the large amount of data associated with
this Part of Title IV, it was necessary to develop a separate
knowledge base in which to locate this information. Figure 20
illustrates the structure of knowledge base 4PARTA.
—  RESEARCH 
4 P A R T A ----------NAV
—  NC
Figure 20. Map of Knowledge Base 4PARTA
Information concerning Research Activities is contained under 
the knowledge base RESEARCH. Guidelines concerning the 
National Assessment of Vocational Education Programs are 
located in the NAV knowledge base. The NC knowledge base 
contains information regarding the National Center for 
Research in Vocational Education.
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The structure of the remaining knowledge bases within 








Figure 21. Map of Knowledge Base TITLE4
The knowledge base DEMO contains information related to 
Demonstration Programs authorized under this Act. Data 
associated with Vocational Education and Occupational 
Information Data Systems is contained in the PARTC knowledge 
base. PARTD includes information pertaining to the National 
Council on Vocational Education. Authorization for programs 
for Bilingual Vocational Training is contained in the PARTE 
knowledge base. Finally, PARTF contains the General 
Provisions related to the Distribution of Assistance 
concerning the programs covered in TITLE IV.
The final section of the Carl D. Perkins Act, TITLE V, 
contains the General Provisions of the Act. This section of 
the Act is divided into two parts, the first part covers 
information regarding the Federal Administrative Provisions of 
the Carl D. Perkins Act. The second part provides specific 
definitions concerning terminology used within the Act, as 
well as conforming amendments which were added during the
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legislative process. Figure 22 illustrates the structure of 
the knowledge base TITLES.
TITLE5
—  CARLPERK 
TITLE5 -------- 1—  DEF
WITH 
QUIT
Figure 22. Map of Knowledge Base TITLES
The development of this knowledge base required the creation 
of two forward chaining knowledge bases. All of the 
information pertaining to Title V, with the exceptions of 
Definitions and Withholding Judicial Review, are located 
within the TITLE5 knowledge base. Information concerning the 
Judicial Review of State Plans and the state administration of 
the Carl D. Perkins Act is contained within the knowledge base 
WITH. Figure 23 illustrates the structure of the knowledge 
base WITH.
I—  WITH 
TITLE5
—  CARLPERK 
QUIT
Figure 23. Map of Knowledge Base WITH
Information related to the definitions of the various terms 
used throughout the Act are included in the DEF knowledge 
base. Due to the large number of definitions in the Carl D. 
Perkins Act, it was necessary to divide the number of 
definitions into two separate knowledge bases. The DEF
WITH
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knowledge base provides a means of forward-chaining to the 
DEF1A and DEF2A knowledge bases as shown in Figure 24.
—  DEF2A
DEF1A
-  DEF1A 











DEF2A --------  CP
- CARLPERK
- QUIT
Figure 24. Map of Knowledge Bases DEF, DEF1A, and DEF2A 
This concludes the description of the structure of the 
knowledge bases utilized in the Legislative Advisor of this 
Expert System.
How does one use the Legislative Advisor to find specific 
information within the Carl D. Perkins Act? The procedure is 
fairly straightforward once the user selects the Legislative 
Advisor as shown in Figure 25.
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CARL PERKINS ADUISOR 
(c) Louisiana State University
IFl-llclpl ; IKsc=Stnp1
Please select the appropriate iten in which you desire information: 
<Press Space Bar or DnArrou>
arl D. Perkins Legislative Advisor
Local Application Advisor
Figure 25. Carl Perkins Advisor Screen
In this example the Carl Perkins Legislative Advisor is 
highlighted. Once <ENTER> is pressed, the user has the 
opportunity to select the Introduction, Titles I through V, or 
exit to the Carl Perkins Financial Advisor, as shown in Figure 
26.
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CARL PERKINS ADVISOR 
(c) Louisiana State University
I F l = l l c  I p ]  I E s c = S t n p ]
Please select the appropriate Title of the Carl Perkins Vocational Education 
Act in uhich you need aduice.
Introduction
Title I —  Vocational Education Assistance to the States 
Title II —  Basic Grants for Vocational Education_______
|lille 111 —  Special 1‘rograws
Title IV —  National Programs 
Title V —  General Provisions 
Local Application Advisor
Figure 26. Carl Perkins Legislative Advisor 
Selection Screen
The user may select a choice by using the Up or Down Arrows on 
the Numeric Keypad or by pressing the Space Bar. In this case 
TITLE III - SPECIAL PROGRAMS is highlighted and once <ENTER> 
is pressed the following screen appears as shown in Figure 27:
Title III Special Programs
This section 
following:
of the program will provide information concerning the
Part A State Assistance for Vocational Education Support for 
Programs by Community-Based Organizations
Part B Consumer and Homemaker Education
Part C Adult Trainingj Retraining) and Employment Development
Part D Comprehensive Career Guidance and Counseling Programs
Part E Industry-Education Partnership for Training in 
High-Technology Occupations
Figure 27. Title III Selection Screen
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This screen is the title screen for Title III, its purpose is 
to provide the user with a general outline on the contents 
within Title III. Once the user presses <ENTER> to continue, 
the next screen, as shown in Figure 28, provides the user with 
the means for finding specific information within this title 
program.
Title III Special Programs
fFl=HelpJ : . -v ; IEsc=S*cp1
Please select the topic in uhich you desire more information:
Part A Community-Based Organizations
art I) Consumer and HonenaJker Educat ion
Part C Adult Training, Retraining, and Employment Development 
Part D Comprehensive Career Guidance and Counseling Programs 
Part E Industry-Education Partnership for Training in High-Technology
Figure 28. Title III Selection Menu
In this example information on Part B - Consumer and Homemaker 
Education has been selected, and this selection will yield the 
results shown in Figure 29.
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Title III Special Programs
f F l = H c l p 1 IEsc=StopI
Please select the topic in which you desire information concerning Part B
n i i s i iH u r  a n d  H u n e n a l te r  G r a n t s
Information Dissemination and Leadership 
Program Development 
Support Services and Activities 
Use of Funds
Figure 29. Consumer and Homemaker Selections
This screen offers the user five selections under this subpart 
of Title V, Part B - Consumer and Homemaking Education. In 
this case Consumer and Homemaking Grants has been selected, 
and will display the screen in Figure 30.
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Title III Special Programs
"Consumer and Homemaker Education Grants
o”Sec. 311. Fron the portion of the allotment of each State 
under section 101 available for this part, the Secretary is 
authorized to make grants to States to assist them in conducting 
consumer and homemaker education programs. Such programs nay 
include (1) instructional progransj services, and activities that 
prepare youth and adults for the occupation of homemaking, and (2) 
instruction in the areas of food and nutrition , consumer 
education, family living and parenthood education, child 
development and guidance, housing, home management (including 
resource management), and clothing and textiles.
[Ves, I xouid like to select another topic.
Ves, 1 would like to return to the Main Menu. 
Fes, I'd like to return to the Title III menu. 
Tes, I would like to return to DOS.
Ficrure 30. Consumer and Homemaking Text
This screen contains the text associated with this section of 
the Carl Perkins Act. The user has the opportunity to examine 
this screen, or in other cases multiple screens of selected 
text. Below the textual data are options for the user to 
select additional information under this sub-section, 
additional information under Title III, return to the Carl 
Perkins Legislative Advisor, or Exit the Expert System 
entirely.
Subsequent sessions using the Carl Perkins Legislative 
Advisor will follow a similar format to that stated above. 
Specific information within the Carl D. Perkins Act can be 
accessed in about four steps. Now the Local Plan Advisor 
will be explained in detail.
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Local Plan Advisor
The Local Plan Advisor is designed to assist local 
vocational educators in the preparation of the Local Plan for 
the Application of Vocational Education Funds. There are 13 
different title programs that are included in the Parish and 
Secondary School Systems version of the manual. In order to 
access this section of Carl Perkins Advisor it was necessary 
to develop a knowledge base to serve as a bridge to each of 
the 13 major knowledge bases associated with the title 
programs. Figure 31 illustrates the structure of the 

















Figure 31. Map of Knowledge Base CARLPK2
The CARLPK2 and CARLPERK knowledge bases provide the 
opportunity for the user to loop back to the CARLPK2 knowledge 
base or to access the Legislative Advisor respectively. The 
remaining knowledge bases are associated with each of the 
thirteen title programs in this version of the Local Plan.
In order to provide the users of this Expert System with 
an efficient method for information gathering and data input, 
most of these knowledge bases consist of two parts. The 
knowledge base names which end in an "A" designation are 
knowledge bases which require the user to respond in either an
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affirmative or negative way to whether certain kinds of 
information have been included in their narrative during the 
development of the Local Plan Application. This type of 
information would include specific information concerning the 
goals and objectives for students enrolled in a title program, 
vocational assessment methods and results, and program 
evaluation methods.
Knowledge bases without an "A" designation serve as the 
financial advisor programs for each title program. In these 
knowledge bases the user would be required to enter data 
concerning student enrollments, the amount of local matching 
funds, or the amount of state funds available for matching 
purposes. Upon the completion of this section of the Advisor 
the user would have an estimate of the amount of local, state, 
and federal vocational funds available within their local 
parish.
In order to link these two knowledge bases together so 
they may function together as a unit, 1st Class Fusion
provided a means to forward and backward chain the two 
knowledge bases into essentially one knowledge base. In 
essence the user follows a forward chaining procedure to 
access a particular knowledge base and once in that knowledge 
base a backward chaining procedure is used to access the 
financial advisor knowledge base. This is a programming
procedure accomplished by 1st Class Fusion and is not evident
to the user during a session with the Advisor. Figure 32
8 6
illustrates this structure using the two knowledge bases 
associated with the application for Handicapped funds.
r—  HAND




Figure 32. Map of Knowledge Bases HAND and HANDA 
The HANDA knowledge base contains information concerning the 
procedural process for the application of Handicapped funds. 
The user may forward chain to the HAND knowledge base which 
contains the Financial Advisor, the BEGIN knowledge base which 
returns to the Main Menu of the Advisor, the CARLPK2 knowledge 
base which contains the Main Menu for the Local Plan Advisor, 
and the CARLPERK knowledge base which contains the Main Menu 
for the Legislative Advisor. The HAND knowledge base on the 
left-hand side of the HANDA knowledge base represents a 
backward chaining process from the Financial Advisor back to 
the HANDA knowledge base. A similar structure was utilized 
for most of the knowledge bases within the Local Plan Advisor.
Figure 33 shows the structure of the knowledge bases 
associated with the information needed to apply for 







Figure 33. Map of Knowledge Base DISADVA
Information on funds available for vocational education 
programs for individuals with Limited English Proficiency are 





Figure 34. Map of Knowledge Base LEPA
Vocational education programs for Adult Training and 
Retraining are located in the following knowledge bases, as 






—  CARLPERK 
Figure 35. Map of Knowledge Base ADULTA
In order to complete the Advisor for Single Parent/Homemaker 
programs it was necessary to utilize a variation of the 
structure of the previous knowledge bases listed above. The 
Financial Advisor had to be modified to contain nine separate 
data entry cells for Agriculture/Agribusiness, Business
8 8
Education, General Cooperative Education, Health Occupations, 
Home Economics Consumer/Homemaking, Home Economics Wage 
Earning, Industrial Arts/Technology Education, Marketing 
Education, and Trade and Industrial Education programs. 
Individual financial knowledge bases were developed for each 
one of the program areas and were backward chained to a 
Financial Advisor knowledge base which was modified to link 
the nine knowledge bases together. The user will enter 
financial data concerning each of the program areas and totals 
will be displayed by the Financial Advisor. Single Parent/ 
Homemaker programs may also be administered by local 
educational agencies and Community-Based Organizations; this 
fact necessitated the development of two knowledge bases to 
provide specific procedural information on the development of 
the Local Plan for these two organizations. The structure of 





















Figure 36. Map of Knowledge Base SPHC
SEXB --- SEXBA
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Information dealing with Sex Bias/Stereotyping funds can 





-  CARLPERK 
Figure 37. Map of Knowledge Base SEXBA
Funding for the Improvement, Innovation, and Expansion of 
existing vocational programs is provided by the Carl D. 
Perkins Act and details may be found in the knowledge bases 





Figure 38. Map of Knowledge Base IIEXPA
The Carl D. Perkins Act of 1984 included provisions for State 
assistance for vocational education Support Programs by 
Community-Based Organizations. The provisions for this type 
of vocational education delivery system may be found in the 
knowledge bases shown in Figure 39.








Figure 39. Map of Knowledge Base CBOA
Vocational education programs for Consumer and Homemaking 
Education are included in the following knowledge bases 





—  CARLPERK 
Figure 40. Map of Knowledge Base CONHOMA
The procedures for applying for funding in the areas of 
Research Activities and Curriculum Development are almost 
identical, thus the knowledge bases for these sections of the 













Figure 41. Map of Knowledge Bases CURRA and RESEARA
Finally, two other knowledge bases remain that are 
associated with the Vocational Guidance aspects of the Carl D. 
Perkins Act. These two knowledge bases should be consulted by 
the user only after the Handicapped, Disadvantaged, Limited 
English Proficiency, Adult Training and Retraining, Single 
Parent/Homemaker, Sex Bias, and Improvement, Innovation, and 
Expansion knowledge bases have been utilized and the 
information within the respective financial advisors is 
complete. Formulas programmed within the knowledge bases 
calculate a percentage of the total funds in each of the Title 
II-Part A and Title II-Part B knowledge bases to yield a total 
amount of funding available for Vocational Guidance. In 
addition these two knowledge bases did not require the 
development of a backward chaining knowledge base as shown in 
Figure 42.
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Finally, two other knowledge bases remain that are 
associated with the Vocational Guidance aspects of the Carl D. 
Perkins Act. These two knowledge bases should be consulted by 
the user only after the Handicapped, Disadvantaged, Limited 
English Proficiency, Adult Training and Retraining, Single 
Parent/Homemaker, Sex Bias, and Improvement, Innovation, and 
Expansion knowledge bases have been utilized and the 
information within the respective financial advisors is 
complete. Formulas programmed within the knowledge bases 
calculate a percentage of the total funds in each of the Title
II-Part A and Title II-Part B knowledge bases to yield a total 
amount of funding available for Vocational Guidance. In 
addition these two knowledge bases did not require the 










Figure 42. Map of Knowledge Bases VGPT1A and VGPT2A
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The following session using the Handicapped Advisor will 
illustrate the general structure and procedures in utilizing 
this section of the Advisor. Access to the Local Application 
Advisor is accomplished by highlighting the Local Application 
Advisor selection as shown in Figure 43.
CARL PERKINS ADVISOR 
(c) Louisiana State University
IFI=Hclp1   IEsc=S~top1
Please select the appropriate iten in which you desire inf ornat ion'. 
<Press Space Bar or DnArrou>
Carl D. Perkins Legislative Advisor
Figure 43. Carl Perkins Advisor Selection Menu
Figure 44 shows the Financial Advisor screen which lists each 
of the thirteen programs covered in the Local Plan.
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CARL PERKINS ADUISOR 
(c) Louisiana State University
IFl-Helpl. .   IEsc=S,tcip3




Linited English Proficiency 
Adult Training and Retraining 
Single Parent</Homemaker 
Sex Biass'Stereotyping
Improvement, Innovation, and Expansion 
Community-Based Organizations 
Consumer and Honemaking Education 
Research Activities 
Curriculum Development 
Vocational Guidance: Title II Part A 
Vocational Guidance: Title II Part B
Figure 44. Financial Advisor Selection Screen
In this example the Handicapped Advisor is highlighted by 
either pressing the Space Bar or Arrows located on the Numeric 
Keypad. Once the user presses the Enter key as shown in 
Figure 45 will appear.
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tFl=HelpI      , [Esc=S-tpp1
This section of the Carl Perkins Advisor is designed to assist you in the 
development of your local application for HANDICAPPED FUNDS. The aduisor 
will ask questions concerning whether or not certain specific items of 
information have been included in your Local Plan.
The advisor uill also assist you in the estimation of the amount of local, 
state, and federal money available for your parish.
Remember the deadline for the submission of Local Plans is Harch 27, 1989.
Press <F1> for information concerning the Directions for Submitting 
Application(s).
Press <F2> for information concerning the Evaluation of Applications. 
Press <F4> for information concering the GUIDELINES for this program.
Figure 45. Handicapped Advisor Message Screen
This initial Message Screen is used to orient the user to the 
information contained in this particular section of the 
Advisor. Information is presented concerning the Function 
keys, which are used to provide the user with additional 
detailed information concerning various topics. These "hot 
keys", as they are referred to in 1st Class Fusion are 
developed using a subroutine called HelpWindow. HelpWindow 
commands are developed by the knowledge engineer by the 
identification of the Function Key, the execution of 
HelpWindow, the name of the ASCII text file, the location of 
the text within the text file, and the size of the Window in 
which the information is to be displayed. A typical 
programming command would look like this: {2:call helpw handi
3 1 15 72 25}. Reading left to right, the command initializes 
the F2 key and the HelpWindow program. The ASCII file which
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contains the text is called HANDI and the number three 
identifies the paragraph identification number of the text in 
use. The final four numbers designate the window size to be 
used by this Help screen. Since all of the information 
included in the Message Screen cannot be displayed on one 
screen, the message "PgDn" is displayed on the bottom of the 
screen. This command prompts the user to press the "PgDn" key 
to go on to the next screen as shown in Figure 46.
(Fl=Help’l. ' • [Esc=Stopl'
THE 1989-90 FISCAL YEAR IS FROM 
JULY 1. 1989 THROUGH JUNE 30. 1990. 
APPROVED EXPENDITURES INCURRED DURING 
THE FISCAL YEAR UILL BE REINBURSED.
ress to continue
Figure 46. Handicapped Advisor Memo Screen
The message in the "box" is used to remind the user of the 
extent of the fiscal year and that approved programs will 
receive reimbursement during that fiscal year. Once the user 
presses the RETURN key the screen in Figure 47 appears on the 
screen.
fFl=Helpl fEsc=Stop1
Fo p  your conuience, please select the operation you wish to utilize in this 
knowledge base.
I want to uti 1 izc tliB cnwplctc aduisor.
1 want to use the Financial Aduisor.
I want to use the Local Plan Aduisor.
Figure 47. Advisor Selection Menu
This section of the Local Plan Advisor is built into the 
majority of the knowledge bases in order to provide the user 
with the option of accessing procedural data, developing 
financial data, or a combination of both. As stated earlier, 
most of the knowledge bases consist of pairs which contain 
either procedural and financial information. This screen 
provides the opportunity to branch to each of the knowledge 
bases or to utilize both. For the purpose of this
demonstration the complete Handicapped Advisor will be 
utilized, as shown in the highlighted bar in Figure 47.
When the complete Advisor is utilized by the user, 
procedural information associated with the particular Title 
program is presented first. Then the Financial Advisor is 
initialized. Each of the screens is designed to include the
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same questions that are posed to the user by the Local Plan 
Manual.
In Figure 48 the first question concerns the 
identification of needs of handicapped students as determined 
by the local needs assessment. In this case, a positive or 
negative response is required on each of the five items below 
question A.
tf l-lle Ip 1_____ :    -________________!Esc=Stnpl
A. Have you identified needs based on your local assessment of vocational 
handicapped students. (Respond uith Ves or No in the block provided.)
3BHB Reinforcement of basic mathematics skills
Reinforcement of basic language arts skills
3I93U Reinforcement of vocational program(s) skills
3'1'lHil Reinforcenent of employability skills
fflHH Other: (Press F2 for more information on this topic.>
Press <F1> for General Information on this topic.
No, this information has not been completed.
Figure 48. Handicapped Advisor Question A
1st Class Fusion provides the option for the Knowledge 
Engineer to develop data entry cells within an expert system. 
The following data entry cell is written in the 1st Class 
Fusion command language: ??NAME&&&&&. The question marks
identify the variable NAME as an unknown, the symbols
provide space for data entry in the expert system itself.
Once all of the information is completed, the user is 
prompted for a response as to whether the information for this
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specific part of the Handicapped Advisor has been completed. 
The default value is always YES in order for the user to 
proceed rapidly through the Advisor. Each of the screens 
dealing with procedural information throughout the Local Plan 
Advisor follow a similar format.
Many times all of the information that is needed by the 
user cannot be shown on one complete screen. If this is the 
case, then HelpWindows are used to present the additional 
information. Figure 49 illustrates the form of a typical Help 
Screen.
— running—
B. Did you list objectiues(s) to be accomplished by students based on the 
needs assessment.
Press <F1> for General Information on this topic.
ilPgUp, PgDn. , or IPirint]
|Vcs, this section has beer coupleted-
Carl D. Peril ins Vocational Education Act of 1904 
Public Lau 98-521, or the Carl S. Perh i n s  Vocational Education Act 
uf 1984 (hereinafter referred to as the Act), has continued the 
handicapped set-aside.
Vocational educators should he acquainted uith the definition of 
"Handicapped" as provided in Section 521 of the Act. (page 21)
GEMEBAL IMFODMAIION
Figure 49. Typical Help Screen
The commands PgUp and PgDn allow the user to access more 
information within the Help Screen. The RETURN symbol allows 
the user to exit the Help Screen. Print will send the 
information within the Help Screen to the printer so a hard 
copy of the information may be obtained by the user.
In the event that specific information may not have been 
completed for inclusion into the Local Plan and the user 
provides a negative response to the prompt. A Warning Message 
is shown to remind the user that the approval of the Local 
Plan is in jeopardy. These warnings shown in Figures 50 and 
51 were developed using 1st Class Fusion's Window program. 
Window provides the Knowledge Engineer the opportunity to 
interrupt the operation of the expert system in order to 
present information that may be of importance to the user. 
This function is similar to the HelpWindow command but does 
not access information from a text file. Window provides the 
option of entering one line of text directly into the Window 
command.
IFl=Help1________  V   ' : ■____________ •_______________IBsc=Stnpl
— running—
C. Did you identify and justify the supplenental equipment needed to modify 
the uocat iona1 program(s) based on the needs assessment and objectiue(s). 
Provide details for requested services unique to a particular program, as 
needed. (Submit an equipment list with the budget).
Press <F1> for General Information on this topic.
Press <F2> for information on Supplemental Equipment.
¥es, this section has been completed.
No. this information has not been completed.
VOIJH APPLICATION BUST CONTAIN THIS INF0HNATI0H TO BE APPBOVED 
press a I hey to continue...
Figure 50. Warning Screen 1
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CFl=llc Ip 1      rEsc=Stop 1
— running—
C. Did you identify and Justify the supplemental equipment needed to nodify 
the vocational program(s) based on the needs assessment and objective(s). 
Provide details for requested services unique to a particular program, as 
needed. (Submit an equipnent list with the budget).
Press <F1> for General Information on this topic.
Press <F2> for information on Supplemental Equipnent.
Ves, this section has been completed.
No, this information has not been completed.
If this inforHat ion is unavailable select YES to continue 
press a bc«j to continue...
Figure 51. Warning Screen 2
Figures 52 and 53 present further examples of the use of data 
entry fields. Yes or NO responses are required in Figure 52 
for the identification of program areas for Supplemental 
Training. In the case of Figure 53, another screen is
included to allow the user to input a total of ten high 
schools.
[ F I = t l c l p l (Esc=Stopl
5. Supplemental Training (Complete if Applicable)
Press <F1> for General Information on this topic.
Press <F2> for more information on Supplemental Training.
A. Identify appropriate program area(s).
Type yes or no as a response.
Business
GCE
25 9 1  Industrial Arts/Technology Education 
Health Occupations 
ffiflHH Home Economics (Consumer and Homemahing) 
Home Economics (Wage Earning)
Figure 52. Data Entry Screen
PgDn to continue;
EEsc=Stopl
5. Supplemental Training (Complete if Applicable)
Press <F1> for General Information on this topic.
C. List the school(s)# program area(s). and exact date(s) for requested 
supplemental training.
SCHOOL
B E B o m a m i
PROGRAM AREA
Industr ia1 Arts' .
DATES ( TO , 19 )
id l and H igh Schaa 1
Church Paint High
G E M M M - a m a
ug. 19(19 to Hay 199H
gricuTture Education ^BAug. 19H9 to Hay I99H
ug: 19B9 to Hay 199Bone Economics
usiness Education
Z E m m M i s m ug. 19H9 to Hay 199H
Figure 53. High School Data Entry Screen
The rest of the screens containing the procedural information 
associated with the development of the Handicapped section of 
the Local Plan Advisor follow a similar format.
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The structures of the Financial Advisor and Carl Perkins 
Legislative Advisor are similar, but the main difference
between the two knowledge bases is the use of numerical data 
in the Financial Advisor. 1st Class Fusion provides the 
Knowledge Engineer with the opportunity to program formulas 
into the expert system to manipulate data entered by the user. 
Figure 54 shows the initial display in the Handicapped 
Financial Advisor. Data entry fields are included for the
date and the name of the user, but the parish name was
programmed into the Carl Perkins Advisor as a global variable. 
1st Class Fusion treats a global variable as one that does not 
change over the course of a session. In other words, when the 
expert system finds the variable "PARISH1' anywhere in the
program the word Acadia will be substituted as the value of 
that variable.
IFl=HelpJ  :____ '_____________ •_______ [Esc=StcpJ
Press <F2> for nore information on state and local matching funds.
HANDICAPPED ADUISOR
This section is designed to assist you in the preparation of an application 





Figure 54. Initial Handicapped Financial Advisor
Screen
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Figures 55 and 56 are examples of data entry fields generated 
by the Definitions function of the 1st Class Fusion Shell 
program. In this case, the variable is given a name and it is 
identified as a numerical variable, and the user enters a 
value at the prompt developed by 1st Class Fusion.
fFl=Help1
Please enter the number of Handicapped Students in your parish during 
fiscal year 1987-88.
Press <F2> for nore information on this topic.
Figure 55. Financial Advisor Data Entry Screen
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I F I = l l c l p l  .» . I E s c = S t n p1
Please enter the dollar anount of local funds available for natching 
purposes.
Figure 56. Financial Advisor Data Entry Screen 2
Figure 55 prompts the user to enter demographic data 
concerning the number of handicapped students that were 
enrolled in the parish during the 1987-88 school year. Figure 
56 asks the user to supply data related to the amount of local 
matching funds available on the part of the local parish.
Figure 57 is an example of a method of summarizing data 
using the 1st Class Fusion Expert System Shell program. The 
user would have the opportunity to print a hardcopy of the 
information presented below by either pressing the Shift and 
PrtSc keys or by utilizing the Print feature of 1st Class 
Fusion which will be explained later in this section.
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I F l - U c l p l  .   t E s c = S i i ip 1
Based on the information you supplied:
Handicapped Set-Aside Report for Acadia Parish
04/'30/90
Prepared by: Brady Lellrier
Number of Handicapped Students in Acadia Parish: 23.
Local Funds Available for Hatch: 2000.00 
State Funds Available for Hatch: 19166.67
Federal Funds Requested: 21166.67
Total Funds Requested: 42333.34
PgDn t o  c o n t i n u e
Figure 57. Handicapped Financial Advisor Summary
Figure 58 shows the same screen but in a format which shows 
all of the commands that are built into the program. This 
screen would be seen using the Definitions and Methods 
functions of 1st Class Fusion, but invisible to users using 
run-time versions of the Advisor.
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[FS=Select] CF6=Delete] [F7=Copy] IFB=ReadFileJ
1ino: 1 
IF9=WriteFile) [FlB=KeepEditl
Based on the information you supplied:»
(sthand = 1200>»
tstf = (hand / sthand) * 1000000}*
Handicapped Set-Aside Report for $$parish Parish*»
J$dato»»
Prepared by: $$name»
iunber of Handicapped Students in $$parish Parish: $$hand»
»
Local Funds Available for Hatch: $$locfunds$»
State Funds Available for Match: $$stf$»»
Cfed = (stf * locfunds)>»
Fedora 1 Funds Requested: $$fed$»
»
(total = (fed + stf * locfunds)}*
Total Funds Requested: $$total$»
Figure 58. Formula Screen
According to Brustein (1985) the Handicapped Setaside is 
calculated as follows:
1. Seven percent of the total handicapped setaside 
must be subtracted and used for Administration.
2. One-half of the remainder is then used for 
handicapped programs within the state.
3. The amount of handicapped funds available to a 
local education agency is a function of the ratio 
of the number of handicapped students enrolled in 
local area programs to the total number of 
handicapped students enrolled in vocational 
programs across the state.
4. This ratio is then multiplied by the amount of 
state funds for the handicapped, and the product 
yields the amount of handicapped funds available to 
the local education agency. (pp. 126-127)
The text and numbers surrounded by ( ) are formulas which are
used to calculate the amount of local, state, and federal
monies which will be available to the local educational
agency. In this case, the term sthand = 1200 means that there
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are 1200 handicapped students enrolled in the state. The 
formula {stf = (hand / sthand) * 1000000} calculates the ratio 
of local handicapped students to the state total.
The ratio (hand / sthand) is then multiplied by the fifty 
percent set-aside for handicapped students (1000000). This 
amount is then identified as the amount of state funds (stf) 
available to the local education agency. The local funds 
available for matching and the state funds are then added 
together in the formula {fed = (stf + locfunds)} to yield the 
amount of federal matching funds. These three variables are 
then added together to provide a total of the funds requested 
by the local educational agency.
Set-aside information could also take the form of a 
specific amount of state assistance due the local educational 
agency. Future versions of this expert system could 
incorporate this information to provide the user a vehicle to 
make overall planning decisions concerning the local 
allocation of vocational funds.
The procedure for the calculation of local, state, and 
federal funds are similar in format for the rest of the Title 
Programs in the Local Plan Advisor, with the exceptions of the 
Vocational Guidance Title II Part A and B Advisors. These two 
expert systems use 10 percent of the funds allocated to each 
of the programs in Title II Part A and B and then yield a 
total amount of local, state, and federal funds available for 
Guidance purposes. Due to the nature of the Guidance
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knowledge bases, the Local Advisors for each of the programs 
in Title II Part A and B must be completed before these two 
knowledge bases will yield any meaningful results.
The final section of this chapter will describe various 
utility functions which have been built into the Carl Perkins 
Advisor. Figure 30 illustrated the method for exiting the 
Legislative Advisor and Figures 59, 60, and 61 will
graphically present the procedure for accessing the various 
knowledge bases located in the Local Plan Advisor.
IFi=Help3 . - [Esc=Sto|i]
At this point you nay continue and exit the program and/or print a report 
of the infornation you supplied during the session.
Vou nay wish to utilize the Local Plan Advisor to help you complete the 
develpment of this section of the Local Plan.
|VcSf I wish to contiTiuc.
Ves. I wish to use the Local Plan Advisor.
Figure 59. Continuation/Advisor Screen
Figure 59 is a screen that was built into the Local Plan 
Advisor knowledge base to provide the user who chose to use 
only the Financial Advisor the opportunity to access the 
procedural information in the Local Plan Advisor, or exit the 
program entirely.
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Figure 60 serves a similar function to the screen shown 
in Figure 30 of the Legislative Advisor. Here the user has the 
opportunity to access another knowledge base in the Local Plan 
Advisor, escape to the Legislative Advisor, return to the Main 
Menu, or Exit and Print a report of the session.
[Fl^Hc Ip 1 .   FEsc=Stop3
Congratulations)f You have completed this phase or the Local Application 
of the Carl Perkins Act. Please use this information for your final draft 
to be sent to the State Department of Educat ion.
[Ves. I wciuld like to return to the Local Applications Kewi.
Ves, I would like to return to the Main Menu.
Yes, I would like some specific information concerning the Carl Perkins Act.
Yes, I would like to QUIT and PRINT a record of this session.
Figure 60. Local Plan Escape Menu
Once the user selects Escape and Print the following screen 
appears with the commands illustrated in Figure 61.
Ill
IF1=lle Ip J •. • . . rEsc=Stopl
Thank you for using Carl Perkins Advisor. At this point select and press 
the letter corresponding to the following commands:
N Mew Session: This command will allow you to begin a new session with
this advisor.
R Replay Session: This command will replay the session in order to allow
you to change any of the responses you made during the session.
P Print Report: This command will print a record of the session.
I) Quit: This command will terminate the session and return to 90S.
Please make your selection.
IM=Hew session! tH=Beplay thissessionl lF=frint report! tQ=Quitl
Figure 61. Escape/Print Screen
The screen in Figure 61 provides one more opportunity for the 
user to begin a New Session or Replay the session in order to 
modify some data in the knowledge base. The Print command 
will send the information to the printer to provide a hard 
copy of the information generated during the session. The 
Quit command terminates the session and returns the user to 
the DOS prompt.
Up in the top right hand corner of each of the 
illustrations which have been presented in this chapter are 
the letters ESC. If the user presses the ESC (Escape) key 
during the course of a session the following screen appears as 
shown in Figure 62.
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CARL PERKINS ADVISOR 
(c) Louisiana State University
I F l = H c l p l ___________________  tEsc=Stnp1
I+r -Continue] = sessimil Q-He|ild«j session! X^^uit]
Figure 62. Default 1st Class Fusion Escape Screen
This screen is a default escape screen which is generated by 
1st Class Fusion and is very similar to the escape screen 
mentioned earlier. The Fast - Forward feature speeds up the 
replay of the session up to the next to last answer provided 
during the session. If for some reason the user chooses to 
Exit the program then begins a new session using the Advisor, 
the screen, shown in Figure 63, will appear.
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The last session of this advisor was interrupted.
Do you want to replay and continue that session? Cy/nl 
[Tab = Fast Forward to next-to-last answer]
Figure 63. 1st Class Fusion Interrupt Screen
A negative response will initiate the start of a new session 
of the Advisor, an affirmative response will prompt the user 
to select the Fast - Forward function to return to the next to 
last answer given the during the previous session.
CHAPTER V 
Conclusions and Recommendations 
Introduction
This chapter provides conclusions and recommendations 
concerning the development of this prototypical Expert System, 
and the implications of this project for further research.
Conclusions
The primary objective of this study was to determine the 
feasibility of Expert Systems to assist vocational educators 
in the development of Local Plan Applications for Vocational 
Education funding. This objective was achieved through the 
development of the prototype described in Chapter 4. The 
procedural and legislative information associated with the 
Carl D. Perkins Act and Local Plan guidelines proved well 
suited for inclusion into a rule-based knowledge based system. 
1st Class Fusion's expert system shell program provided the 
environment for development of the framework of the system and 
while meeting the goal of a non-threatening user interface.
A series of five technical upgrades in the 1st Class 
Fusion software occurred during the course of this study. 
Three of the upgrades represented a fundamental change in the 
nature of the software and could not be addressed in this 
prototype. Recommendations concerning the implications of 
these upgrades for later versions of this expert system are 





The Carl D. Perkins Act of 1984 is in the process of 
reauthorization. The reauthorization process, common to such 
enabling legislation, underscores the need for a knowledge 
base that can be edited to reflect changes in the Act itself. 
The 1st Class Fusion Text Editor will allow for entering and 
editing of textual data. This information may then be merged 
into the existing structure of the Expert System. Changes in 
the Title programs under the present Act may necessitate the 
development of additional knowledge bases, the deletion of 
existing knowledge bases, or the modification of existing 
knowledge bases. Changes will also be necessitated in the 
Local Plan for the Application of Vocational Education Funds 
developed by the Louisiana Department of Education. In light 
of these conditions, the author offers the following 
recommendations for practice:
Recommendation One.
The prototypical expert system model presented here 
speaks to the feaisability of using this technology to assist 
in the preparation of local vocational plan applications. The 
Louisiana State Department of Education should, based on the 
reaults presented here, seriously consider adopting this 
system as a means of assisting elgible recipients in the 
preparation of local applications. It is recommended that 
anticipated system enhancements be incorporated into further
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refinements of the prototype and that the knowledge base of 
Carl Perkins Advisor be modified to reflect the changes made 
under the reauthorization. In order to expedite the adoption 
of this expert system, an advisory committee, reflective of 
constitutient users, should be organized by the Louisiana 
Department of Education to assist in further development. The 
utilization of this type of technology might require minor 
modifications in the Division of Vocational Education's 
existing local plan application administrative procedure.
Upon the completion of internal evaluation, the expert 
system should be field tested to further evaluate its content 
and degree of user interface. The results of the field test 
should serve as the basis for final modification(s) to the 
system. In-service training for vocational educators 
concerning the use of the expert system would be necessary 
prior to dissemination to the local educational agencies.
Recommendation Two.
The Legislative Advisor should be modified to utilize 1st 
Class Hypertext for the purpose of searching textual data. 
This particular expert system development program by Programs 
in Motion was not available at the outset of this project.
1st Class Hypertext uses a card file format for the 
storage of textual data. The information is organized 
similarly to a filing system and printed on "cards" as shown 
in Figure 64.
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►►  .. “Press F2 anytine Tor an I n d e x = = = = =
Ueleone to a demonstration of lst-CLASS HT.
ijH >' ~—  —   -.Cont i nue~  — r 1 =--■■■-■ —-=
Here's your first hypertext screen of choices.
Think of the four choices belou as buttons 
which you can press. Press one with :
r_______  ________
     Description of hypertext.........  11 ..
Hypertext is text which is organized in a special way. Uhile a novel 
is organized linearly, and a service nanual nay be organized topically 
in an outline fashion, a hypertext document connects key words to parts 
of the document that explain the key word in some way.
For example, some of the terms you will use while working with hypertext 
are: gggrg, buttons, stacks, and threads. Using the cursor I
keus Cor a mouse), move the highlight to one of these words and press H-1 
(or click the left mouse button). After reading an explanation of the word 
you selected you can press [Esc! and be right back on this screen, ready 
to explore another topic.
(When you see I PgDn in the lower right. Press [PgDn! for more...)
* I|l-.......  —...  ■--  '    "    IPgDn̂ l
escriptian of hypertext
Figure 64. 1st Class Hypertext Screen 
Key words or phrases are highlighted and then used as the 
inference mechanism to conduct a forward search for specific 
information. These "cards" may be stacked as shown in Figure 
65, and accessed by the use of a mouse or keypad.
flh> "" Press F2 anytime for an Index"
Welcome to a demonstration of lst-CLASS HT.
inue"
Here's your first hypertext screen of choices. 
!►►» .. 1 'Application areas for HT  ....
Some of the applications for which lst-CLASS HT
Report generation in which a standard form 
needs to be filled in with information that 
is best gathered by an expert system.
Use the HT report generator to process 
applications, generate letters, or complete 
configuration lists.
Figure 65. Hypertext Card Stacks
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This method of data storage provides a user friendly interface 
and should be incorporated into any revisions to the 
Legislative Advisor.
Recommendation Three.
This prototype represents the initial attempt to develop 
a expert system for this particular application. In 
retrospect, a different approach to the development of the 
Local Plan Advisor might be in order. Each page of the Local 
Plan for the Application of Vocational Education Funds could 
be stored graphically and retrieved into the Advisor. Data 
entry cells could then be integrated into the existing text, 
and thus provide a similar data entry format to past Local 
Plan Application manuals. Unfortunately, the data entry 
option of 1st Class Fusion is currently limited to one line of 
text. It has been recommended to Programs in Motion that 
future versions of 1st Class Fusion provide for paragraphs or 
pages of data to be entered and stored into data files for 
later editing or final assimilation into the knowledge base 
and retrieval by the user. Programs in Motion has indicated 
interest in this recommendation and will include it into their 
development agenda.
In addition, further modifications should be made in the 
financial advisor to enhance the input of baseline data into 
the knowledge base. Information on the specific level of 
state assistance available to local recipients could be 
contained in the knowledge base; then accessed to assist in
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the overall extent of the level of local monies for matching 
purposes and the amount of federal funds available to the 
local educational agency. Long and short range goals could 
then be developed by the local recipients to aid in the 
efficient use of Carl Perkins Vocational funds.
Recommendation 4.
Further research and development should continue which 
would ultimately yield an expert system capable of producing 
a completed the Local Plan. This system would complete all of 
the financial calculations for the user, and also function as 
a word processor for the inclusion of textual data. The 
submission of the Local Plan might be done via modem directly 
to the Louisiana Department of Education for review by 
supervisory personnel.
Recommendations for Further Research
Expert System technology is still in its infancy in the 
area of vocational education. Figure 66 provides a graphic 
representation of the possible areas of application within 
vocational education; followed by a brief description of each 





















Figure 66. Applications of Expert Systems in Vocational
Education
1. School Finance/Inventory: Expert Systems could be 
designed to assist vocational educators in the 
management of financial and inventory data. 1st 
Class Fusion provides users with the capability of 
accessing information within external database or 
spreadsheet programs. For example, if a school 
used a spreadsheet program such as Lotus 123 for 
financial data and a database program like dBASE IV 
for inventory data; an expert system could be 
programmed to access specific information within 
files for use within the expert system. This data
could then be manipulated by the expert system and 
user in planning and coordinating the use of these 
limited resources.
Vocational Assessment: Since Vocational Assessment
is an integral part of vocational programs, an 
expert system similar in design to CLASS.LD, could 
be used to assist in the interpretation of 
vocational assessment results. Thus, providing 
additional support in the proper placement of 
students into more appropriate vocational learning 
environments could be realized.
Program Evaluation: The periodic evaluation of
vocational programs would be enhanced by the use of 
expert system technology. An Evaluation Advisor 
equipped with the standards which must be met by 
local vocational agencies could assist these 
agencies in the preparation for such evaluations. 
On the other hand, a similar system could be 
designed for the evaluators and thus contribute to 
the objectivity of vocational evaluations.
Student Admissions: The post-secondary Technical
School System of Louisiana operates under an open 
entry, open exit policy. Most schools conduct 
weekly admission tests and placement for new and 
reentry students. The number of students present 
may vary a great deal from week to week for these
sessions. Student Personnel Officers must know how 
many students are currently enrolled in vocational 
programs so as to apprise new students of vacancies 
in these programs, and the minimum level of 
achievement on admissions tests by these students 
for placement into specific vocational programs.
An expert system could be designed to assist 
Student Personnel Officers in this task. The 
knowledge base would contain the current enrollment 
of students in vocational courses in the school. 
The Student Personnel Officer could then enter the 
admissions data directly and receive information as 
to whether the student meets the admission 
requirements of the specific vocational program and 
ascertain if there are vacancies within the 
program. In addition, an expert system of this 
type could be modified to offer diagnostic 
recommendations for students which may need 
enhancements offered through Special Needs 
programs.
Program Guide: Recently the School of Vocational
Education at LSU developed a Graduate Student 
Handbook for use by present and prospective 
graduate students. The handbook provides
background information about the faculty, staff, 
and school. In addition, procedural information is
presented concerning the graduate programs, 
Graduate School policies, and financial aid. An 
expert system would be a novel way of presenting 
this information to prospective students that have 
access to personal computers. Once this
information was processed electronically it could 
be placed into commercial or private electronic 
bulletin boards or mailed directly to prospective 
students on floppy disks. Students currently 
enrolled in the School could take advantage of the 
system to provide up to date information on 
policies within the School of Vocational Education 
and the LSU Graduate School.
Computer Aided Instruction/Intelligent Tutoring 
Systems: Expert Systems could be developed by
vocational educators using expert system shell 
programs like 1st Class Fusion to present specific 
information to students in a programmed learning 
environment. Specific lessons could then be linked 
together in a "blackboard" arrangement to provide 
access to a series of lessons on one or more 
topics. An expert system could also serve as a 
part of a multi-media intelligent tutoring system 
which would take advantage of programmed learning 
lessons by expert systems. Also, it could provide
additional information via audio, videotape,
hypertext, or compact disk media.
Statistics Advisor: Many commercial statistics
software packages are on the market at this time. 
Most provide for the statistical analysis of data; 
but leave the application of a statistical
procedure to the imagination of the user. An 
expert system could be designed to assist 
researchers in the Search for the proper 
statistical procedure for the analysis of data. 
Research Methodology: Expert Systems could also
help researchers develop sound methodologies in the 
conduct of research. A deductive or backward
chaining expert system could define a specific 
outcome of the research and then provide the
appropriate research design needed to proceed to 
that outcome. This expert system could then be 
combined with a statistical applications expert 
system to provide a comprehensive expert system to 
aid researchers.
School Law: The judicial decisions of the courts
have made a tremendous impact on the educational 
system in this country. These decisions have a 
direct impact on the actions of local school 
administrators and teachers. An expert system 
designed to provide these individuals with a source
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of legal interpretations of the law would be a 
valuable commodity. This system could assist 
administrators in the examination of the legal 
consequences of their decisions, and thus influence 
the quality of their decisions.
10. Curriculum Development: The development and
modification of vocational curricula is a never 
ending process. An expert system based on a 
specific curriculum model could assure the 
completion of the process of the development or 
modification of the specific curriculum, was 
accomplished in the proper sequence under the 
constraints of the particular curriculum model. 
This comprehensive system could serve a diagnostic, 
design, planning, and monitoring function to assure 
the specific outcome of the curriculum development 
process.
In conclusion, these ten recommendations for possible 
future applications of expert systems within vocational 
education are not exhaustive. The application of expert 
system technology into vocational education will be limited 
only by the imagination of vocational educators, and their 
desire to utilize this new and innovative technology.
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APPENDIX
Carl Perkins Advisor 
INSTRUCTIONS
**NOTE** YOU WILL NEED A PERSONAL COMPUTER EQUIPPED WITH A 
HARD DISK DRIVE TO OPERATE THIS EXPERT SYSTEM.
LOADING CARL PERKINS ADVISOR ON THE HARD DRIVE:
In order to successfully load Carl Perkins Advisor on to the 
hard drive of your computer, please follow the following 
steps:
1) Check your computer disks and make sure that you 
have three disks: C P Utilities, Carl Perkins 
Advisor Files #1, and Carl Perkins Advisor Files 
#2 .
2) Set up a subdirectory under the root directory C:\ 
called CPEXPERT. To do this type:
C:\>MD CPEXPERT <ENTER>
C :\>CD\CPEXPERT <ENTER>
The first command tells the computer to make a 
directory called CPEXPERT and once you press the 
<ENTER> key the light on the hard drive should 
light up momentarily and then go off. This 
signifies that the subdirectory CPEXPERT has been 
created on the hard drive. If the light does not 
come on; retype the command. If you are still not 
successful in creating a subdirectory; refer to 
your owner's manual or DOS manual for assistance in 
creating a subdirectory.
3) The second command CD\CPEXPERT is used to change 
directory from the root directory to the CPEXPERT 
subdirectory. Once this command is executed, type 
DIR and press <ENTER>. You should see a message 
that No Files are present.
4) Take the C P Utilities Disk and slip it into the 
floppy disk drive. Now type COPY A:*.* and press 
<ENTER>. This will copy all of the files on the 
Utilities Disk onto the hard drive. You should see 
the names of the files come up on the screen once 
they have successfully been copied.
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5) Press the F3 key and COPY A:*.* will appear, slip
the Carl Perkins Advisor Files #1 disk into the
floppy disk drive and press <ENTER> to copy the 
files onto the hard disk.
6) Follow the same procedure for the Carl Perkins
Advisor #2 disk.
Once all of the files for the Advisor have been copied into 
the CPEXPERT subdirectory, type CP at the DOS prompt and press 
<ENTER>. The following Title screen should appear:
Figure 1. 1st Class Fusion Advisor Screen
CARL PERKINS ADVISOR 




School Of Vocational Education 
126 Old Foresty Building 
Baton Rouge, Ul 70893 
(504) 388-5748
ress 4-* to continue
Created with 
lst-CLASS FUSION (tm) 
Copyright Cc) 1989 
lst-CLASS Expert Systems, Inc. 
Uayland, Mass. 
1-800-872-8812 
(Press any Key to remoue this)
Carl Perkins Advisor is divided into two major parts: Part One 
allows you to find specific information within the Carl D. 
Perkins Act of 1984. Part Two is designed to assist local 
vocational educators in the development of the Local Plan for 
the Use of Carl Perkins Vocational Education Funds. Carl 
Perkins Advisor was developed using an Expert System Shell 
program called 1st Class Fusion, by Programs in Motion of 
Wayland, Massachusetts.
Once these procedures have been completed you are now 
ready to utilize the Expert System. See Section 2 for 
information on how to use Carl Perkins Legislative Advisor, 
and Section 3 for information on the Local Plan Advisor.
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SECTION TWO
Press <ENTER> and the next screen you will see after the 
Carl Perkins Advisor Title Screen is the screen shown below. 
Figure 2. Carl Perkins Advisor Screen
CARL PERKINS ADVISOR 
(c) Louisiana State University
IFI=HeIp1 IEsc=Stnpl
Please select the appropriate iten in which you desire information: 
<Press Space Bar or DnArrou>
arl C . F e r h i n s  Legislative Advisor
Local Application Aduisor
This screen allows you to access to either the Legislative 
Advisor or the Local Plan Advisor of the Expert System.
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HOW TO USE THE CARL PERKINS LEGISLATIVE ADVISOR
The Carl Perkins Advisor is divided into six parts which cover 
the five major Titles within the Act and the Introduction. 
The system is designed to forward chain from the Title program 
to specific information contained within the Title itself. A 
thorough knowledge of the Carl D. Perkins Act of 1984 is not 
necessary since most information can be accessed in about four 
steps or less. Figure 3 shows the selection screen for this 
section of the Legislative Advisor.
Figure 3. Carl Perkins Legislative Advisor 
Selection Screen
CARL PERKINS ADVISOR 
(c) Louisiana State University
[Esc=Siop]
Please select the appropriate Title of the Carl Perkins Vocational Education 
Act in uhich you need advice.
Introduct ion
Title I —  Vocational Education Assistance to the States 
Title II —  Rasic Grants For Vocational Education
Title III—  Special Programs
Title IV —  National Programs 
Title V —  General Provisions 
Local Application Advisor
At this point, you have the opportunity to select the 
Introduction, Titles I through V, or exit to the Carl Perkins 
Financial Advisor. You may select a choice by using the Up or 
Down Arrows on the Numeric Keypad or by pressing the Space 
Bar. In this case TITLE III - SPECIAL PROGRAMS is highlighted 
and once <ENTER> is pressed the following screen appears:
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Figure 4. Title III Selection Screen




of the program will provide information concerning the
Part A State Assistance for Vocational Education Support for 
Programs by Community-Based Organizations
Part B Consumer and Homemaker Education
Part C Adult Training, Retraining, and Employment Development
Part D Comprehensive Career Guidance and Counseling Programs
Part E Industry-Education Partnership for Training in 
High-Technology Occupations
I t ™ ™ 3is
This screen is the title screen for Title III, its purpose is 
to provide you with a general outline of the contents within 
Title III. Once you press <ENTER> to continue, the next 
screen provides you with the means for finding specific 
information within this title program.
Figure 5. Title III Selection Menu
Title III Special Programs
H H i f f i H t n V
1 Please select the topic in which you desire more information:
Part A Community-Based Organizationsnm giinf iBTCTWjriw (j'nrwm w ara mn n n
Part C Adult Training, Retraining, and Employment Development
Part D Comprehensive Career Guidance and Counseling Programs
Part E Industry-Education Partnership for Training in High-Technology
In this case information on Part B - Consumer and Homemaker 
Education has been selected, and this selection will yield the 
following results:
Figure 6. Consumer and Homemaker Selections
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Title III Special Programs
Please select the topic in which you desire information concerning Part B
IEsc=Stcpl
Information Dissemination and Leadership 
Progran Development 
Support Services and Activities 
Use of Funds
lansuMcr and HcRcaahcr;Crants
This screen offers you five selections under this subpart of 
Title V, Part B - Consumer and Homemaking Education. In this 
case Consumer and Homemaking Grants has been selected, and 
will display the following screen:
Figure 7. Consumer and Homemaking Text
Title III Special Programs
"Consumer and Homemaker Education Grants
o"Sec. 311. From the portion of the allotment of each State 
under section 181 available for this part, the Secretary is 
authorized to make grants to States to assist them in conducting 
consumer and homemaker education programs. Such programs mag 
include (1) instructional programs, services, and activities that 
prepare youth and adults for the occupation of homemaking, and (2) 
instruction in the areas of food and nutrition , consumer 
education, family living and parenthood education, child 
development and guidance, housing, home management (including 
resource management), and clothing and textiles.
|VesY I would 1 like to select another topic.
Ves, I would like to return to the Main Menu. 
Ves, I'd like to return to the Title III menu. 
Ves, I would like to return to DOS.
This screen contains the text associated with this section of 
the Carl Perkins Act. You have the opportunity to examine 
this screen, or in other cases multiple screens of selected 
text. Below the textual data are options for you to select 
additional information under this sub-section, additional
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information under Title III, return to the Carl Perkins 
Legislative Advisor, or Exit the Expert System entirely.
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SECTION THREE
This section gives a brief description of the parts of the 
Financial Advisor. The figure below shows the Financial 
Advisor screen which lists each of the thirteen programs 
covered in the Local Plan.
Figure 8. Financial Advisor Selection Screen
CARL PERKINS ADVISOR 
(c) Louisiana State University
m=HclpJ rEsc=Stopl




Limited English Proficiency 
Adult Training and Retraining 
Single Parent/Homemaker 
Sex Bias/Stereotyping
Improvement, Innovation, and Expansion 
Community-Based Organizations 
Consumer and Homemaking Education 
Research Activities 
Curriculum Development 
Vocational Guidance: Title II Part A 
Vocational Guidance: Title II Part B
In this example the Handicapped Advisor is highlighted by 
either pressing the Space Bar or Arrows located on the Numeric 
Keypad. Once you press the <ENTER> key the following screen 
will appear, as shown in Figure 9.
Figure 9. Handicapped Advisor Message Screen
tFl=Helpl______.____________________  lEsc=Stop1
This section of the Carl Perkins Advisor is designed to assist you in the 
development of your local application for HANDICAPPED FUNDS. The advisor 
will ask questions concerning whether or not certain specific items of 
information have been included in your Local Plan.
The advisor will also assist you in the estimation of the amount of local, 
state, and federal money available for your parish.
Remember the deadline for the submission of Local Plans is Harch 27, 1989.
Press <F1> for information concerning the Directions for Submitting 
Application(s).
Press <F2> for information concerning the Evaluation of Applications. 
Press <F4> for information concering the GUIDELINES for this program.
ran e
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This initial Message Screen is used to orient you to the 
information contained in this particular section of the 
Advisor. Information is presented concerning the Function 
keys, which are used to provide you with additional detailed 
information concerning various topics. Since all of the 
additional information may not be contained on one screen, the 
message "PgDn" is displayed on the bottom of the screen. This 
command prompts you to press the "PgDn1' key to go on to the 
next screen as shown in Figure 10.
Figure 10. Handicapped Advisor Memo Screen
(Continued)
[Esc=Stop]
The message in the "box" is used to remind you of the extent 
of the fiscal year and that approved programs will receive 
reimbursement during that fiscal year. Once you press the 
<ENTER> key the screen in Figure 11 appears on the screen.
[Fl=llclp]
THE 1989-98 FISCAL YEAR IS FROM 
JULY 1. 1989 THROUGH JUNE 30. 1990. 
APPROVED EXPENDITURES INCURRED DURING 
THE FISCAL YEAR WILL BE REIMBURSED.
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Figure 11. Advisor Selection Menu
■ O E i r t r T
For your convience, please select the opepation you wish to utilize in this 
knowledge base.
I want to use the Financial Advisor.
I want to use the Local Plan Advisor.
This section of the Local Plan Advisor is built into the 
majority of the knowledge bases in order to provide you with 
the option of accessing procedural data, developing financial 
data, or a combination of both.
When the complete Advisor is utilized; procedural 
information associated with the particular Title program is 
presented first, then the Financial Advisor is initialized. 
Each of the screens is designed to include the same questions 
that are posed to you by the Local Plan Manual.
Figure 12. Handicapped Advisor Question A
A. Have you identified needs based on your local assessnenc of vocational 
handicapped students. (Respond with Ves or No in the block provided.)
SBESI Reinforcenent of basic mathematics skills
nrtfagi Reinforcenent of basic language arts shills
JljM Reinforcenent of vocational progran(s) skills
TBHi Reinforcenent of employability skills
Q 3 H  Other: (Press F2 for nore information on this topic.>
Press <F1> for General Information on this topic.
INo, this information has not been completed.
In Figure 12 the first question concerns the identification of 
needs of handicapped students as determined by the local needs
IFl=Helpl fEsc=Stdp°l
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assessment. In this case, a positive or negative response is 
required on each of the five items below question A.
Once all of the information is completed, you are 
prompted for a response as to whether the information for this 
specific part of the Handicapped Advisor has been completed. 
The default value is always YES in order for you to proceed 
rapidly through the Advisor. Each of the screens dealing with 
procedural information throughout the Local Plan Advisor 
follow a similar format.
Many times all of the information that is needed cannot 
be shown on one complete screen; if this is the case, then 
Help Screens are used to present the additional information. 
Figure 13 illustrates the form of a typical Help Screen.
Figure 13. Typical Help Screen
— running—
B. Did you list objoctiues(s) to be accomplished by students based on the 
needs assessment.
Press <F1> for General Information on this topic.
jlPgUp, PgDn. -4*, or [Plrintlj
[Esc=Stop1
jVesji this sect ion has fceen coppIcted.
Carl D. Perkins Vocational Education Act cfl9Q4 *
Public Lau S0r524« or; the^ CarI S., Perkins Vocational Education Act 
of 1984 (hereinafter'referred to as the Act>, has cantinued the 
handicapped set-aside..
Uncat iona1 educators shouId he acqua inted. uith the def in it ion of ' 
“Handicapped" as provided in Section 521 of the Act. (page 21)
GENERAL INFORMATION
The commands PgUp and PgDn allow you to access more 
information within the Help Screen. The <ENTER> symbol allows 
you to exit the Help Screen. Print will send the information 
within the Help Screen to the printer so you may obtain a hard 
copy of the information.
In the event that specific information may not have been 
completed for inclusion into the Local Plan and you provide a 
negative response to the prompt; then a Warning Message is 
shown to remind you that the approval of the Local Plan is in 
jeopardy. These warnings shown in Figures 14 and 15 were 
developed using 1st Class Fusion's Window program.
Figure 14. Warning Screen 1 142
t f l = H c : l p l     fEsc=Stop 1
— running—
C. Did you identify and Justify the supplemental equipment needed to modify 
the vocational program(s) based on the needs assessment and objectiue(s). 
Provide details for requested services unique to a particular program> as 
needed. (Submit an equipment list with the budget).
Press <F1> for General Information on this topic.
Press <F2> for information on Supplemental Equipment.
Vos, this section has been completed.
No, this information has not been completed.
VOUR APPLICATION NUSI CONTAIN THIS INFOHNATIOH TO HE APPROVED 
prrss a hey to continue...
Figure 15. Warning Screen 2
fF!=Help1 ~ . ' ,. - - IEsc=Stopl
— running—
C. Did you identify and Justify the supplemental equipment needed to modify 
the vocational program(s) based on the needs assessment and objective(s). 
Provide details for requested services unique to a particular program, as 
needed. (Submit an equipment list with the budget).
Press <F1> for General Information on this topic.
Press <F2> for information on Supplemental Equipment.
Ves, this section has been completed.
No, this information has not been completed.
If th is infurnat iun is unaua ilalile select VES to cant inue 
press.a key to cantinue...
Figures 16 and 17 present further examples of the use of data 
entry fields. In the case of Figure 17, another screen is 
included to allow you to input a total of ten high schools.
Figure 16. Data Entry Screen
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f Fl=Hetp 1 ! • CEsc=S-tqj*1
5. Supplemental Training (Complete if Applicable)
Press <F1> for General Information on this topic.
Press <F2> for more information on Supplemental Training.
A. Identify appropriate program area(s).
Type yes or no as a response.
iwei Business
SOB GCE
az m Industrial Arts/Technology Education
BB— Health Occupations
5THBB Home Economics (Consumer and Homemaking)
SSBH Hone Economics (Wage Earning) UEQ
Figure 17. High School Data Entry Screen
IEsc=Stopl
5. Supplemental Training (Complete if Applicable)
Press <F1> for General Information on this topic.





id land High School
Ihurch Point High





TO , 19 )





1989 to Hay? 1998
1989 to May 1998
The rest of the screens associated with the procedural 
information associated with the development of the Handicapped 
section of the Local Plan Advisor follow a similar format.
Figure 18 shows the initial display in the Handicapped 
Financial Advisor. Data entry fields are included for the 
date and your name, but the parish name was programmed into 
the Carl Perkins Advisor as a global variable.
Figure 18. Initial Handicapped Financial Advisor
Screen
I I I  6  i n  n M M B M B M M B B B B M B H I I I l l l B i l H r a B B M M M M I  I  f - l r t M r ' l JEM
Press <F2> for more information on state and local matching funds.
HANDICAPPED ADVISOR
This section is designed to assist you in the preparation of an application 





Figures 19 and 20 are examples of data entry fields generated 
by the Definitions function of the 1st Class Fusion Shell 
program. In this case the variable is given a name and it is 
identified as a numerical variable, and you enter a value at 
the prompt developed by 1st Class Fusion.
Figure 19. Financial Advisor Data Entry Screen
fFl=Help!l . • ■ - . ' v. /. ■; • . ! '•: .■ • [Esc-Stopl ■ [
Please enter the number of Handicapped Students in your parish during 
fiscal year 1987-88.
Press <F2> for more information on this topic.
145Figure 20. Financial Advisor Data Entry Screen 2
fFI=He l.pl fEsc=Stnp1
Please enter the dollar awount of local funds available for natching 
purposes.
IriGBH H jI1 l.EBSBzeB0
Figure 19 prompts you to enter demographic data concerning the 
number of handicapped students that were enrolled in the 
parish during the 1987-88 school year. Figure 2 0 asks you to 
supply data related to the amount of local matching funds 
available on the part of the local parish.
Figure 21 is an example of a method of summarizing data 
using the 1st Class Fusion Expert System Shell program. You 
would have the opportunity to print a hardcopy of the 
information presented below by either pressing the Shift and 
PrtSc keys or by utilizing the Print feature of 1st Class 
Fusion which will be explained later in this section.
Figure 21. Handicapped Financial Advisor Summary
[Fl=Help1_________  tEsc=Stdp1
Based on the information you supplied:
Handicapped Set-Aside Report for Acadia Parish
04/30/90
Prepared by: Brady LeUrier
Number of Handicapped Students in Acadia Parish: 23.
Local Funds Available for Hatch: 2000.00 
State Funds Aualiable for Hatch: 19166.67
Federal Funds Requested: 21166.67
Total Funds Requested: 42333.34
FgPn to continue
Figure 22. Continuation/Advisor Screen
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IFt=Hclpl - tEsc-StnpX
At this point you nay continue and exit the program and/or print a report 
of the information you supplied during the session.
Vou nay wish to utilize the Local Plan Advisor to help you complete the 
deuelpment of this section of the Local Plan.
IVĉ j I wish to continue.
Ves. I wish to use the Local Plan Advisor.
Figure 22 is a screen that was built into the Local Plan 
Advisor knowledge base to provide a choice to use the 
Financial Advisor the opportunity; access the procedural 
information in the Local Plan Advisor, or exit the program 
entirely.
In Figure 23 you have the opportunity to access another 
knowledge base in the Local Plan Advisor, escape to the 
Legislative Advisor, return to the Main Menu, or Exit and 
Print a report of the session.
Figure 23. Local Plan Escape Menu
lFl=He IpT ■■ . ; tEsc=Stnpl
Congratulations!! Vou have completed this phase of the Local Application 
of the Carl Perkins Act. Please use this information for your final draft 
to be sent to the State Department of Education.
|Vesp I would tihe to return to the Local Applications Heim.
Ves, I would like to return to the Main Menu.
Ves, 1 would like some specific information concerning the Carl Perkins Act.
Ves, I would like to QUIT and PRINT a record of this session.
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Once you selects Escape and Print the following screen appears 
with the commands illustrated below in Figure 24.
Figure 24. Escape/Print Screen
fFl=Hf*lp1 .   ' • V. . ’ I* / CEsc.=Stcp3 •
Thank you for using Carl Perkins Advisor. At this point select and press 
the letter corresponding to the following commands:
N Mew Session: This conmand will allow you to begin a new session with
this advisor.
R Replay Session: This conmand will replay the session in order to allow
you to change any of the responses you made during the session.
P Print Report: This conmand will print a record of the session.
I] Quit: This command will terminate the session and return to DOS.
Please make your selection.
tH=Hew session! tH=Beplay this session] lf=frint report! tH-Huit]
This screen provides one more opportunity for you to begin a 
New Session or Replay the session in order to modify some data 
in the knowledge base. The Print command will send the 
information to the printer to provide a hard copy of the 
information generated during the session. The Quit command 
terminates the session and returns you to the DOS prompt.
Up in the top right hand corner of each of the 
illustrations which have been presented in this chapter are 
the letters ESC. If you press the ESC (Escape) key during the 
course of a session the following screen appears in Figure 25.
148Figure 25. Default 1st Class Fusion Escape Screen
CARL PERKINS ADVISOR 
(c) Louisiana State University
ITdb - Fast Furward io last awsyerl
-CantinueJ tW=Kew session] IB=Hepla«j iun I
This screen is a default escape screen which is generated by 
1st Class Fusion and is very similar to the escape screen 
mentioned earlier. The Fast - Forward feature speeds up the 
replay of the session up to the next to last answer provided 
during the session. If for some reason you choose to Exit the 
program then begins a new session using the Advisor, the 
following screen will appear, as shown in Figure 26.
Figure 26. 1st Class Fusion Interrupt Screen
The last session of this advisor was interrupted.
Do you want to replay and continue that session? [y/'nl 
CTah = Fast Forward to next-to-last answer!
A negative response will initiate the start of a new session 
of the Advisor, an affirmative response will prompt you to 
select the Fast - Forward function to return to the next to 
last answer given the during the previous session.
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